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The herpetofauna of the Geraldton region was first 
described in detail by Storr et ai (1983) in one of several 
papers dealing with the herpetofauna of the west coast of 
Western Australia. Twenty years on, additional information 
shows the coastal and hinterland areas of the central west 
coast of Western Australia south of the Kalbarri National 
Park to Leeman (an area of only ca 1620 km 2 ) supports an 
incredibly rich herpetofauna comprising 115 terrestrial and 
marine species and subspecies of frogs, turtles, lizards and 
snakes. This represents the highest herpetofaunal diversity 
than that recorded from other areas on the west coast 
between Shark Bay and Onslow. Aspects of regional 
composition, biogeography and conservation are discussed 
in the context of new species recorded and discovered for 
the area. These recent discoveries underline how much 
more work is required before a complete understanding of 
biodiversity and distribution is attained. Attention is drawn 
to the biogeographical significance of Kalbarri National 
Park and the necessity to conduct a systematic biological 
survey of the area. 


INTRODUCTION AND 
BACKGROUND 

The coastal areas of the south¬ 
west of Western Australia have 
been subject to increasing 


pressures since European 
settlement and, similar to other 
areas, the central west coast in 
recent times has become the 
focus of major developments for 





agriculture, mining and tourism 
(How et al 1987). This economic 
importance and continual 
environmental pressures exacer¬ 
bates the fragmentation of the 
unique landforms and biota of 
the region. Thus a revised 
evaluation of this 'herpetological 
hotspot' is warranted in light of 
this anthropogenic disturbance 
as the only detailed assessment of 
the herpetofauna of the region 
was done over 20 years ago (Storr 
et al 1983). Taxonomic revisions 


of certain species and an 
increased level of opportunistic 
sampling by field herpetologists 
has also highlighted the need for 
an inventory that reinforces the 
true richness of the central west 
coast. 

The region's diversity of 109 
terrestrial and six marine species 
(Table 1) is exceptional when 
comparisons are made with 
detailed inventories and 
literature from other regions. 
The diverse herpetofauna of the 


Table 1. Herpetofauna species list for the Central West Coast. Those species that 
are unlikely to occur naturally in the area are marked with * (see section on 
Herpetofaunal Introductions and Dubious Records for further comments). 


Myobatrachidae - Ground Frogs 
Crinia pseudinsigtiifera 
Heleioporus albopunctatus 
Heleioporus eyrei 
Heleioporus psammophilus 
Limnodynastes dorsalis 
Myobatrachus gouldii 
Neobatrachus kunapalari 
Neobatrachus pelobatoides 
Neobatrachus sutor 
Neobatrachus wilsmorei 
Pseudophryne guentheri 

Hylidae - Tree Frogs 
Litoria adelaidensis 
Litoria moorei 
Litoria rubella * 

Cheloniidae - Sea Turtles 
Caretta caretta 
Chelonia mydas 
Eretmochelys imbricata bissa 

Cheluidae - Freshwater Turtles 
Chelodina oblonga * 

Chelodina steindachneri 

Gekkonidae - Geckos 
Christinus marmoratus 


Crenadactylus ocellatus ocellatus 
Diplodactylus alboguttatus 
Diplodactylus granariensis granariensis 
Diplodactylus ornatus 
Diplodactylus polyophthalmus 
Diplodactylus pulcher 
Diplodactylus squarrosus 
Gehyra punctata * 

Gehyra variegata 
Heteronotia binoei 
Nephrurus levis occidentals 
Strophurus michaelseni 
Strophurus spinigerus spinigerus 
Strophurus strophurus 
Underwoodisaurus milii 

Pygopodidae - Legless Lizards 
Aprasia sp. nov. aff. ‘ fusca ’ 

Aprasia repens 

Delma australis 

Delrna butleri 

Delma concinna concinna 

Delma fraseri 

Delma grayii 

Delma tincta 

Lialis burton is 

Pletholax gracilis gracilis 

Pygopus lepidopodus 

Pygopus nigriceps 
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Table 1. (cont.) 


Agamidae - Dragons 
Ctenophorus maculatus maculatus 
Ctenophorus nuchcilis 
Ctenophorus reticulatus 
Lophognathus longirostris 
Moloch horridus 
Pogona minor minima 
Pogona minor minor 
Rankinia adelaidensis adelaidensis 
Rankinia parviceps butleri 
Tympanocryptis cephalus * 

Scincidae -Skinks 

Cryptoblepharus carnabyi 

Cryptoblepharus plagiocephalus 

Ctenotus alleni 

Ctenotus australis 

Ctenotus fallens 

Ctenotus impar 

Ctenotus mimetes 

Ctenotus pantherinus pantherinus 

Ctenotus schomburgkii 

Ctenotus severus 

Ctenotus uber uber 

Cyclodomorphus branchialis 

Cyclodomorphus celatus 

Egernia kingii 

Egernia multiscutata 

Egernia stokesii badia 

Egernia stokesii stokesii 

Eremiascincus richardsonii 

Hemiergis quadrilineata 

Lerista axillaris 

Lerista christinae 

Lerista distinguenda 

Lerista elegans 

Lerista gerrardii 

Lerista kendricki 

Lerista lineopunctulata 

Lerista macropisthopus galea 

Lerista muelleri 

Lerista planiventralis decora 

Lerista praepedita 

Lerista yuna 

M enetia greyii 

Menetia surda cresswelli 

Morethia butleri 

Morethia lineoocellata 


Morethia obscura 
Tiliqua occipitalis 
Tiliqua rugosa rugosa 

Varanidae - Monitors 
Varanus brevicauda * 

Varanus caudolineatus 
Varanus eremius 
Varanus giganteus 
Varanus gouldii 
Varanus panoptes rubidus * 

Varanus tristis tristis 

Typhlopidae - Blind Snakes 
Ramphotyphlops australis 
Ramphotyphlops hamatus 
Ramphotyphlops leptosoma 
Ramphotyphlops waitii 

Boidae - Pythons 
A ntaresia stimsoni stimsoni 
Aspidites ramsayi 
Morelia spilota imbricata 

Elapidac - Front Fanged Snakes 
(Terrestrial Forms) 

Acanthophis antarcticus * 

Drachyurophis fasciolata fasciolata 
Brachyurophis semifasciata 
Demansia psammophis reticulata 
Echiopsis curta 
Elapognathus coronatus * 

Neelaps bimaculatus 
Neelaps calonotos 
Parasuta gouldii 
Parasuta monachus 
Pseudechis australis 
Pseudonaja modesta 
Pseudonaja nuchalis 
Simoselaps bertholdi 
Simoselaps littoralis 
Suta fasciata 

Elapidae - Front Fanged Snakes 
(Marine Forms) 

Disteira major 
Hydrophis elegans 
Pelamis platura 
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Perth region (Bush et al. 1995) is 
significant by Australian stand¬ 
ards with 86 species. Further 
south, and reflecting the more 
southerly location with cooler 
temperatures, only 59 are 
recorded from coastal areas 
between Busselton and Albany 
(How etal. 1987). 

The first detailed inventories of 
the west coast of Western 
Australia (including the area 
discussed here) were carried out 
between 1976 and 1983 in which 
the biogeographical relationships 
and habitat preferences of the 
herpetofauna were documented. 
These inventories detailed 103 
species from Shark Bay (Storr and 
Harold 1978, 1990); 83 from 
Zuytdorp coast and hinterland 
(Storr and Harold 1980); 89 from 
Exmouth (Storr and Hanlon 
1980; Kendrick 1993); 98 from 
Lake MacLeod (Storr and Harold 
1984) and 81 from Onslow (Storr 
and Harold 1985). To emphasise 
the high diversity of the current 
project area, the more recent 
systematic survey of a much 
bigger area, the southern 
Carnarvon Basin recorded 133 
terrestrial species from a 75 000 
km2 study area (McKenzie et al. 
2000 ). 

The only detailed systematic 
surveys conducted in areas on 
the central west coast to date 
consist of the Cockleshell Gully 
Reserve (Dell and Chapman 1977) 
and Wandana, East Yuna and 
Bindoo Hill Nature Reserves near 
Yuna (Burbidge et al 1978; Dell et 
al. 1981). To the immediate north¬ 
west of these lies the regionally 


significant Kalbarri National 
Park. Apart from unpublished 
studies by Bannister et al. (1969), 
this area is yet to be syste¬ 
matically surveyed (Table 2). As 
highlighted by Storr et al. (1983) 
much of the published 
information on the herpeto¬ 
fauna of the central west coast 
covered only the Houtman 
Abrolhos. Herpetological field¬ 
work on these islands has been 
limited and of an opportunistic 
nature without any systematic 
surveys. However the species 
compositions of some island 
groups (Table 3) have been 
slightly changed with more 
recent visits (How et al. 2004). 

During the past twenty years our 
knowledge and understanding 
of the regional herpetofauna has 
been greatly improved by the 
many naturalists exploring the 
sandplain, wetlands, coastal 
dunes and other habitats on the 
central west coast. In particular, 
the efforts of long-term 
Geraldton residents, S. Heriot and 
A. Desmond, have contributed 
substantially in this area by 
conducting pit trapping pro¬ 
grams at Spalding Park and 
Wicherina, and collecting many 
additional specimens that have 
included significant distri¬ 
butional records and even 
unnamed taxa awaiting formal 
description. Taxonomic revisions 
have also enhanced the richness 
of the central west coast with 
recent descriptions of the 
following species: Cyclodomorphus 
branchialis (Shea and Miller 1995), 
Lerista axillaris, L. kcndricki, L. yuna 
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Table 2. Herpetofauna species list for the Kalbarri National Park (including 
Kalbarri townsite) based on Western Australian Museum records *, field 
observations by naturalists + and unpublished studies by Bannister et al. (1969) #. 


Arenophryne rotunda * + 

Crinia pseudinsignifera * 
Heleioporus albopunctatus * + 

H. psammophilus * 

Limnodynastes dorsalis * 
Myobatrachus gouldii * 
Neobatrachus kunapalari * + 

N. pelobatoides * + 

N. wilsmorei + 

Pseudophryne guentheri * + 

Litoria moorei * 

Chelodina steindachneri * # 
Crenadactylus ocellatus subsp. * + 
Diplodactylus alboguttatus * + # 

D. ornatus + # 

Gehyra variegata * + # 
Heteronotia binoei * + # 
Nephrurus levis occidentalis * + # 
Strophurus s. spinigerus * + # 
Underwoodisaurus milii * # 
Aprasia aff. Jusca* 

A. smithi * 

Delma fraseri # 

D. grayii * 

Lialis burtonis* + # 

Pletholax gracilis edelensis * 
Pygopus lepidopodus * + # 

P. nigriceps * 

Ctenophorus m. maculatus * + # 

C. nuchalis * + # 

C. reticulatus * + # 

C. scutulatus* + # 

Lophognathus longirostris * + # 
Moloch horridus * + # 

Pogona m. minor * + * 

Rankinia a. adelaidensis * # 
Cryptoblepharus carnabyi * + 


C. plagiocephalus * + * 

Ctenotus australis * * 

C. fallens * + * 

C. p. pantherinus * 

C. schomburgkii * * 

C. severus * 

Cyclodomorphus celatus * 
Eremiascincus richardsonii * * 

Lerista connivens * + * 

L. elegans * + * 

L. kendricki * 

L. lineopunctulata * + * 

L. macropisthopus galea * * 

L. muelleri * * 

L. planiventralis decora * * 

L. praepedita * + 

Menetm greyii * + * 

M. surda cresswelli * 

M orethia butleri * * 

M. lineoocellata * + * 

Tiliqua occipitalis * + * 

T. r. rugosa * + * 

Varanus eremius * 

V. gouldii * + * 

V. t. rrtstts * * 

Ramphotyphlops leptosoma * + * 

A ntaresia s. stimsoni * * 

Brachyurophis f. fasciolata * 

B. semifasciata * + 

Demansia psammophis reticulata * + * 
Echiopsis curta * 

Parasuta gouldii * 

P. monachus * * 

Pseudechis australis * * 

Pseudonaja modest a* * 

Pseudonaja nuchalis * + * 

Simoselaps littoralis * + * 


(Storr 1991a,b) and Menetia surda 
cresswelli (Aplin and Adams 1998). 

STUDY AREA 

The study area (ca 1620 km2) is 


located on the west coast of 
Western Australia approximately 
between latitudes 28° and 30° 
south and extends inland to 
about Galena, Ajana, Yuna, 
Mullewa, Three Springs and 
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Table 3. Distribution of the reptiles on the Houtman Abrolhos by island groups. 


SPECIES 

NORTH 

WALLABI 

EASTER 

PELSAERT 

Chelonia myclas 

X 

X 



Christinus marmoratus 

X 

X 

X 

X 

Crenadactylus o. ocellatus 


X 

X 

X 

Diplodactylus ornatus 


X 



Gehyra variegata 


X 


X 

Heteronotia binoei 

X 

X 



Strophurus s. spinigerus 


X 



Underwoodisaurus milii 


X 


X 

Delma australis 



X 

X 

D.grayii 


X 



Lialis burtonis 


X 



Pogona minor minima 

X 

X 



Cryptoblepharus carnabyi 


X 

X 

X 

Ctenotus fallens 

X 

X 

X 

X 

Egernia kingii 

X 

X 


X 

E. s. stokesii 


X 

X 

X 

Lerista distinguenda 



X 


L. elegans 

X 

X 


X 

L. lineopunctulata 

X 

X 


X 

L. praepedita 

X 

X 


X 

Menetia greyii 

X 

X 

X 

X 

Morethia lineoocellata 

X 

X 



M. obscura 




X 

Ramphotyphlops australis 


X 



Morelia spilota imbricata 


X 



Simoselaps littoralis 


X 



TOTAL 

11 

23 

8 

14 


Coorow, and includes the 
Houtman Abrolhos islands 
(Figure 1). The study area is 
located in the northern 
Geraldton Sandplains Bioregion 
that extends from Shark Bay 
south to the vicinity of Jurien 
and Badgingarra (Beard 1990). 
Beard (1976) has reviewed the 
physiography, soils and 
vegetation of this area and Storr 
et al. (1983) also provide a 
summary description of the 
environment. 


HERPETOFAUNAL 

COMPOSITION 

The 57 genera and 115 species and 
subspecies of naturally occurring 
amphibians and reptiles are 
distributed in 12 families (Table 
1). Of the 115 species and 
subspecies of frogs and reptiles 
known to occur on the central 
west coast, 30 (26%) are endemic 
to southwestern Australia. 
Complementing this compara¬ 
tively high proportion of 
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Figure 1. Map of the central west coast of Western Australia, showing the study 
area outlined with a continuous line. 


endemics are a large number of 
species that reach their 
distributional limits, and 
combined, these highlight the 
biogeographical significance of 
the study area. The zoogeo¬ 
graphic relationships of the 
species are briefly discussed in 
family sequence. 

MYOBATRACHIDAE 

Myobatrachid frogs are quite 
diverse on the central west coast 
with 10 species. One genus, 
Myobatrachus and six species are 
endemic to southwestern 
Australia attaining their 
northern limit of known distri¬ 
bution in the study area, viz.: 


Crinici pseudinsignifera, Heleioporus 
albopunctatus, H. eyrei , H. 
psammophilus, Limnodynast.es 
dorsalis, Myobatrachus gouldii and 
Pseudophryne guentheri . 

Neobatrachus has four species of 
which N. pelobatoides is endemic 
to southwestern Australia while 
N. kunapalari, N. sutor and N. 
wilsmorei are widespread 
throughout the semiarid and 
arid regions of Western Australia. 

HYLIDAE 

The two species recorded on the 
central west coast, Litoria 
adelaidensis and L. moorei, are 
endemic to southwestern Aus¬ 
tralia attaining their northern 
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limit of known distribution in 
the study area. This family is 
poorly represented in south¬ 
western Australia, a pattern that 
may be attributed to the drier 
conditions, as they are more 
diverse in Australia's tropical and 
eastern regions (Cogger 2000). 

CHELONIIDAE 

The monotypic genera Carctta, 
Chelonia and Eretmochelys are all 
more or less confined to tropical 
and warm temperate seas. 
Although they do occur 
naturally in waters off the 
central west coast they are not 
often seen. Contrary to the 
anecdotal report of Chelonia 
mydas nesting on North Island in 
the Houtman Abrolhos (Storr 
1960), nesting always occurs on 
tropical to subtropical beaches 
(Wilson and Swan 2003) to the 
north of the study area. 

CHELUIDAE 

Chelodina steindachneri is endemic 
to Western Australia and is a 
widespread arid-adapted species 
occurring in watercourses 
between the De Grey and Irwin 
Rivers. The southern limit of its 
known distribution is on the 
central west coast. 

GEKKONIDAE 

Geckos are prominent on the 
central west coast with 15 species. 
Three of these species are 
endemic to southwestern 
Australia: Diplodactylus 

polyophthalmus, Strophurus 

michaelseni and S. spinigerus (2 
subspecies). Diplodactylus 


polyophthalmus attains its north¬ 
ern limit of known distribution 
in the study area, while D. pulcher, 
D. squarrosus, Nephrurus levis and 
Strophurus strophurus attain their 
southern distributional limit 
here. Those species with 
primarily west coastal distri¬ 
butions are Diplodactylus 
alboguttatus, D. ornatus and S. 
michaelseni (restricted to semiarid 
west coast and hinterland). 
Diplodactylus granariensis (2 sub¬ 
species), D. pulcher, D. squarrosus, N. 
levis (3 subspecies) and S. 
strophurus are widespread 
throughout semiarid and arid 
regions of Western Australia. 
Crenadactylus ocellatus (4 sub¬ 
species) comprises several 
disjunct populations in Western 
Australia. Christinus marmoratus 
and Undenuoodisaurus milii are 
widespread across southern 
Australia. Gehyra variegata and 
Hei eronotia binoei are both 
widespread throughout most of 
temperate and arid Australia. 

PYGOPODIDAE 

Pygopodids are exceptionally 
rich on the central west coast 
with 11 species occurring here. 
One genus, Pletholax, and four 
species, Aprasia repens , Delma 
concinna (2 subspecies), Delma 
grayii and Pletholax gracilis (2 
subspecies), are endemic to 
southwestern Australia. Aprasia 
repens and D. grayii attain their 
northern limit of known 
distribution in the study area, 
while Delma butleri, D. tincta and 
Pygopus nigriceps attain their 
southern distributional limit 
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here. Aprasia repens is a south¬ 
western representative of a 
widespread genus, though 
mainly in southern Australia, 
while the northern repre¬ 
sentative species, Aprasia fusca, 
has affinities with a currently 
undescribed taxon on the central 
west coast. Delma grayii has a 
relatively restricted west coast 
distribution. The remaining 
species are widespread in 
southwestern Australia and 
throughout arid and tropical 
Australia, viz •: Delma australis, D. 
butleri, D. fraseri and D. tincta. 
Lialis burtonis is widespread 
throughout the greater part of 
Australia. Pygopus lepidopodus and 
P. nigriceps have widespread 
southern and northern distri¬ 
butions respectively that overlap 
on the central west coast. 

AGAMIDAE 

Agamids are represented on the 
central west coast by 9 species 
with none endemic to south¬ 
western Australia. Rankinia 
adelaidensis (2 subspecies) attains 
its northern limit of known 
distribution in the study area, 
while Cteriophorus nuchalis, C. 
reticulatus, Lophognathus 

longirostris, Moloch horridus and 
Rankinia parviceps (2 subspecies) 
attain their southern distri¬ 
butional limit here. Both 
Rankinia species share primarily 
west and south coastal distri¬ 
butions. Ctenophorus maculatus (4 
subspecies), C. nuchalis, C. 
reticulatus, L. longirostris, M. 
horridus and Pogona minor (3 sub¬ 
species) are widespread outside 


the central west coast, through¬ 
out the temperate, semiarid and 
arid regions of Western Australia. 

SCINCIDAE 

Skinks are the most diverse 
group on the central west coast 
with 37 species. Twelve species 
are endemic to southwestern 
Australia: Ctenotus alleni, C. 
australis, C. impar, Cyclodomorphus 
branchialis, Egernia kingii, 
Hemiergis quadrilineata, Lcrista 
axillaris, L. christinae, L. 
distingucnda, L. gerrardii, L. 
kendricki and L. yuna. From these, 
C. branchialis (almost so), L. 
axillaris and L. yuna are endemic 
to the central west coast. C. impar, 
L. christinae and L. distinguenda 
attain their northern limit of 
known distribution in the study 
area, while Cryptoblepharus 
carnabyi, Ctenotus alleni, C. 
mimetes, C. schomburgkii, C. sevcrus, 
Lerista gerrardii, L. kendricki, L. 
muelleri and Morethia butleri 
attain their southern distri¬ 
butional limit here. 

A number of skink species have 
extensive west coastal distri¬ 
butions, viz.: Ctenotus australis, C. 
fallens, Cyclodomorphus celatus, H. 
quadrilineata (restricted mostly to 
Swan Coastal Plain), Lerista 
elegans, L. lineopunctulata, L. 
planiventralis (3 subspecies), L. 
praepedita and Morethia 
lineoocellata. Egernia stokesii (3 
subspecies) is comprised of 
fragmented populations on 
Western Australia’s west coast 
(mostly islands), semiarid regions 
and eastern interior of Australia. 
The remaining species have 
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wider distributions in Western 
Australia or are widespread 
throughout the greater part of 
Australia. 

VARANIDAE 

Varanids are represented on the 
central west coast by 3 species 
with none endemic to 
southwestern Australia. Varanus 
caudolineatus is endemic to 
Western Australia and is 
widespread throughout the 
semiarid and arid regions. The 
southern limit of its known 
distribution is on the central 
west coast. Varanus gouldii and V. 
tristis are widespread throughout 
temperate, arid and tropical 
Australia. 

TYPHLOP1DAE 

Blind snakes are represented on 
the central west coast by 4 
species with none endemic to 
southwestern Australia. 

Ramphotyphlops hamatus and R. 
leptosorna (restricted to midwest 
coast) attain their southern limit 
of known distribution in the 
study area. Ramphotyphlops 
australis, R. hamatus and R. xoaitii 
are widespread throughout the 
temperate, semiarid and arid 
regions of Western Australia. 

BOIDAE 

Pythons are represented on the 
central west coast by 3 species 
with none endemic to 
southwestern Australia. Aspidites 
ramsayi is widely distributed in 
arid Australia, however the 
populations in Western Australia 
appear disjunct (Maryan 2002). 


Morelia spilota (7 subspecies) is 
widespread throughout temper¬ 
ate and tropical Australia, and 
Antaresia stimsoni (2 subspecies) is 
widespread throughout the 
greater part of Australia. 

ELAP1DAE (Terrestrial Forms) 

The terrestrial elapid fauna of 
the central west coast is diverse 
with 14 species. Two species are 
endemic to southwestern 
Australia: Neelaps calonotos and 
Parasuta gouldii. Suta fasciata is 
endemic to the semiarid and arid 
regions of Western Australia. 
Brachyurophis semifasciata, 
Echiopsis curta, N. calonotos and P. 
gouldii attain their northern limit 
of known distribution in the 
study area, while Parasuta 
monachus, Pseudonaja modesta and 
S. fasciata attain their southern 
distributional limit here. The 
small fossorial snakes are well 
represented with Brachyurophis, 
Neelaps and Simoselaps each 
having two species. Neelaps 
calonotos is restricted mostly to 
the Swan Coastal Plain and has 
only been recently recorded on 
the central west coast. Endemic 
to WA, Simoselaps littoralis has an 
extensive west coastal distri¬ 
bution. Brachyurophis fasciolata (2 
subspecies), B. semifasciata, Neelaps 
bimaculatus and Simoselaps 
bertholdi are widespread through¬ 
out the temperate and arid 
regions of Western Australia. 
Echiopsis curta is essentially 
coastal in distribution with dis¬ 
junct populations across south¬ 
ern Australia. The remaining 
species, Demansia psammophis (3 
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subspecies), Pseudechis australis, 
Pseudonaja modesta and P. nuchalis 
are widespread throughout the 
greater part of Australia. 

ELAPIDAE (Marine Forms) 

The marine elapids are all more 
or less confined to tropical and 
warm temperate seas. Due to the 
southerly location of the central 
west coast they are not often 
seen and are more encountered 
on beaches after winter storms 
(Storr et al. 2002). The exception 
is Pelamis platura, the most 
widespread and pelagic of the 
marine elapids and a true 
inhabitant of central west coast 
waters. 

HERPETOFAUNAL 
INTRODUCTIONS AND 
DUBIOUS RECORDS 

Those species with the symbol * 
in the species list (Table 1) are 
omitted from the herpetofaunal 
composition as they almost 
certainly represent a human- 
induced introduction or have 
uncertain locality information. 
All registered specimens cited in 
this paper are lodged in the 
Western Australian Museum (R 
suffix omitted from registration 
numbers in brackets). 

Chelodina oblonga appears to be 
established in both the 
Greenough and Chapman Rivers 
from turtles originally caught by 
a farmer in the 1940’s from Perth 
lakes (S. Heriot pers. comm.). 
During his residence in 
Geraldton, Mr Heriot often 
received calls when the 


Chapman River flooded, from 
worried residents living along 
the Champion Bay foreshore, 
alerting him to the presence of 
'weary long-necked turtles' 
crawling up the beach. A 
specimen of C. oblonga (127472) is 
lodged at the WA Museum from 
Bluff Point in Geraldton. The 
northern limit of their natural 
distribution is the Hill River, 
immediately south of the study 
area. 

Small species of frogs and lizards 
are commonly transported 
inadvertently in produce, fire¬ 
wood, sandalwood and nursery 
plants (Bush 1987). The two 
abundant northern WA species, 
Litoria rubella (131741) and Gehyra 
punctata (113646) definitely 
qualify for inadvertent ’stow¬ 
away’ species to the study area. 

The remaining species, 
Tympanocryptis cephalus (13476), 
Varanus brevicauda (12159), V. 
panoptes rubidus (14891), 
Acanthophis antarcticus (12368) 
and Elapognathus coronatus (12355- 
56,15071) are omitted on account 
of their distant natural dis¬ 
tributions to the study area and 
that no further specimens have 
been collected in recent times to 
verify the authenticity of earlier 
records. These could also qualify 
for introductions, however it is 
more likely a case of ’human 
error’ on the collector’s part or 
they represent incorrect entries 
on the WA Museum database. As 
the most southerly record for V. 
brevicauda on the west coast is 
16km S of Hamelin Homestead 
(pers. obs.) at Shark Bay and no 
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further specimens have been 
collected in the wider vicinity, 
its distribution as stated by Storr 
et al (1983) extending south to 
Mullewa requires confirmation. 
Regarding the two snakes, A. 
antcircticus and E. coronatus, I 
concede that the anecdotal 
reports of adder-like’ snakes in 
grasslands east of Geraldton (S. 
Heriot pers. comm.) raises the 
possibility for A. antcircticus (or 
another taxa) being present in 
the study area. There is more 
than a single record for the other 
species, however two of these 
specimens have been discarded 
and cannot be checked to 
confirm identification (Storr et 
al 2002). Also in this category, an 
old record of Lerista greeri (188) 
from the Houtman Abrolhos 
(listed by Storr et al 1983), is not 
included in the species list as it 
naturally occurs in the 
Kimberley region. In addition to 
this, Storr et al (1983) did not 
mention the Houtman Abrolhos 
records of L imnodynates dorsalis, 
Myobatrachus gouldii and 
Eremiascincus richardsonii docu¬ 
mented by Alexander (1922). 

HERPETOFAUNA OF ADJACENT 
LOCATIONS 

A number of species recorded 
from localities just outside the 
study area have been included in 
species list to highlight geo¬ 
graphic proximity and their 
potential presence with future 
field work. In this category are: 
Neobatrachus wilsmorei recorded 
from Kalbarri National Park and 


East Yuna Nature Reserve (pers. 
obs.), Ctenotus uber uber from 
Gutha (141884-85) and 
Pintharuka (141941), Varanus 
eremius from 29 km N of Ajana 
(33597) and V. giganteus from 2 
km N of Galena (Thompson et al 
2005). Despite the close prox¬ 
imity of N. wilsmorei to the study 
area and reported occurring 
south to the Irwin River (Tyler et 
al 2000), there are no confirmed 
records in the \VA Museum 
collection. However, it is likely 
the species occurs in the area and 
searching after rain may reveal 
its presence. In addition to this, 
several species are recorded to the 
immediate north (Kalbarri 
townsite and National Park) and 
immediate east (Bindoo Hill, 
Wandana Hill and East Yuna 
Nature Reserves) but appear 
absent from the study area, viz. 
A renophryne rotunda , 

Rhynchoedura ornata , Aprasia 
smithi, Ctenophorus scutulatus, 
Egernia inornata and Lerista 
connivens based on Western 
Australian Museum records, 
Burbidge et al (1978) and Dell et al 
(1981). 

Further to the Storr et al (1983) 
listing of species likely to be 
recorded in the study area, the 
following are now confirmed as 
present: Amphibolurus parviceps = 
Rankinia parviceps butleri, Ctenotus 
severus , Lerista rnuelleri and L. 
‘nichollsi’ = L. kendricki/yuna. Storr 
et al 1983 lists another species, 
Lerista humphriesi as a possible 
addition to the study area. This 
species is morphologically similar 
to L. praepeditci and has not been 
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recorded south of the Kalbarri 
National Park, the most south¬ 
erly regional specimens being 
from near Murchison House 
Homestead (64441-42, 64346-47). 
It now appears to be entirely 
endemic to the Zuytdorp coast 
and hinterland (Storr and Harold 
1980). 


KALBARRI NATIONAL PARK 

Kalbarri National Park lies 
immediately north of the study 
area and comprises a large area 
(183 004 ha) of predominantly 
sand plain gazetted for the 
conservation of flora and fauna. 
It is well known for its scenic 
sandstone gorges along the 
Murchison River and wild- 
flowers that in turn generates 
much tourism and public 
interest. Furthermore, the largest 
and richest remnant of the 
original kwongan of the North¬ 
ern Sandplains is preserved in the 
Kalbarri National Park (Beard 
1990). Despite its regional 
conservation importance this 
extensive area is yet to be 
systematically surveyed and 
there is no published herpeto- 
logical information (Table 2). The 
number of interesting distri¬ 
butional records and species 
reaching their apparent northern 
limits (ie. H. psammophilus, E. curta 
and P. gouldii) that have only 
been recorded in recent times by 
opportunistic collecting indi¬ 
cates this national park has 
substantial biogeograph ical 
significance. For instance, as 
recently as July 2003 


Myobatrachus gouldii was recorded 
for the first time from the 
Kalbarri National Park. This 
national park requires a syste¬ 
matic biological survey to 
improve our knowledge and 
understanding of its faunal 
composition resulting in a better 
appreciation of its value as a 
conservation reserve. 


HOUTMAN ABROLHOS 

The gecko, Diplodactylus ornatus, 
and the blind snake, 
Ramphotyphlops australis represent 
the only additions since the list 
presented by Storr et al. (1983) for 
reptiles recorded from the 
Houtman Abrolhos archipelago 
(Table 3). They also provided 
some comments on species 
zoogeography. Brief visits in 
recent times have changed 
species composition on some 
islands highlighting the need to 
conduct a more systematic 
biological sampling regime using 
pitfall trapping techniques as 
there is considerable information 
still to be gathered on the reptile 
fauna of this remote archipelago 
(How etai 2004). 

A visit by S. Heriot and B. Maryan 
to North Island in March 1996 
added L. elegans, L. lineopunctulata 
and M. greyii. As recently as April 
2003 the species composition on 
several islands in the Pelsaert 
Group was changed by adding L. 
lineopunctulata and M. greyii on 
Gun Island, C. o. ocellatus, C. 
carnabyi , L. elegans and M. obscura 
on Murray Island and D. australis 
and M. obscura on Middle Island 
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(How et al. 2004). From this brief 
survey D. australis, L. elegans, L. 
lineopunctulata and M. greyii 
represented entirely new records 
for the Pelsaert Group. For large 
islands such as East and West 
Wallabi with diverse habitats it 
usually takes some time too fully 
determine their herpetofaunal 
assemblages. 

Generally the herpetofauna of 
the Houtman Abrolhos islands 
could be considered to be 
impoverished, however it 
compares favourably with the 20 
reptile and one frog species 
recorded from the Archipelago 
of the Recherche (Smith and 
Johnstone 1996). Contrary to 
Storr's (1983) assertion that the 
archipelago's herpetofauna 
differs considerably from that of 
the adjacent mainland, it is 
comprised of primarily coastal- 
inhabiting species, except for the 
absence of occasional species on 
the adjacent mainland. However, 
these scenarios are no less 
different than occurs with 
disjunct distributions or species 
compositions on other island 
groups. 

Lerista distinguenda is only known 
from Rat Island in the Easter 
Group and appears to be patchily 
distributed on the adjacent 
mainland. D. australis and M. 
greyii have been recorded for the 
first time from some islands 
(How et al. 2004) and are probably 
more widespread throughout the 
archipelago than the few records 
indicate. Apart from the 
Houtman Abrolhos endemic 
Pogona m. minima, the following 


species, Christinus marmoratus, 
Cryptoblepharus carnabyi (terres¬ 
trial spotted form) and Egcrnia s. 
stokesii, occur on the islands but 
are absent from the adjacent 
mainland. These three species 
reappear on the mainland much 
further north, mainly in the 
Shark Bay area (albeit C. 
marmoratus is only known from 
a single record). The presence of 
Morelia spilota imbricata on 
islands in the Wallabi group is 
comparable to populations on 
Garden Island and the 
Archipelago of the Recherche. 
However in recent times it has 
been observed that densities of 
M. 5. imbricata on the islands are 
comparatively different. They 
appear to be common on West 
Wallabi Island, scarce on East 
Wallabi Island with only two 
recent confirmed sightings in 
October 2003 and November 
2005, and highly unlikely that 
Seagull Island supports a viable 
population (D. Pearson pers. 
comm.) with no records. 

In essence, the peculiarities of 
some reptile distributions on the 
west coast of Western Australia 
represent evolutionary conun¬ 
drums in terms of speciation and 
apparent extinctions as high¬ 
lighted by Storr et al. (1983) in 
reference to the reptiles of the 
Wallabi Islands. It is interesting 
to speculate on a possible 
biogeograph ical connection 
between the Houtman Abrolhos 
islands and the southern penin¬ 
sula and islands at Shark Bay in 
regards to the absence of 
Christinus marmoratus, 
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Cryptoblepharus carnabyi and 
Egernia s. stokcsii on the mainland 
in the study area. Recent 
biochemical studies of the 
nominate form E. s. stokesii from 
these populations have demon¬ 
strated a close relationship 
(Hamilton 2003). 

REGIONAL BIOGEOGRAPHY 

The gecko, C renadactylus o. 
ocellatus and the pygopod, Delma 
australis are now recorded from 
the mainland in the study area, 
though they appear to be 
patchily distributed. In the case 
of C. o. ocellatus its geographic 
proximity to the striped sub¬ 
species 'horni' is close, and in the 
Kalbarri region their respective 
distributions appear to meet. C. o. 
‘horni’ is also recorded from the 
Wandana and East Yuna Nature 
Reserves near Yuna. D. australis 
was previously only known from 
Rat Island in the Houtman 
Abrolhos (Storr et al. 1983) but is 
now known to occur on the 
adjacent mainland. 

Similar to Crenadactylus ocellatus, 
the boundaries of the two 
morphological forms of Lerista 
lineopunctulata, those with 2 toes 
in the south and 1 toe in the 
north (Storr et al. 1999), appear to 
meet in the Kalbarri region (pers. 
obs.). Aprasia repens was pre¬ 
viously recorded as occurring 
north to Kalbarri (Storr et al. 
1990). However, this record is 
based on a single specimen 
(86892) that is more closely allied 
to Aprasia ‘fusca’ (Aplin and 
Smith 2001). It is not clear 


whether this specimen is the 
same as the Aprasia sp. nov. aff. 
‘fusca’ from Wicherina (121129, 
121132, 146587) and 10 km SSE of 
Dongara (127527) or if it 
represents another undescribed 
species. The most northerly 
confirmed record of A. repens is 
from just north of Geraldton at 
Oakajee River (144049). 

The inclusion of Hemiergis 
quadrilineata to the species list is 
based on a single record (85016) 
from Leeman that cannot be 
located for verification. Accord¬ 
ing to Storr et al. 1999, the 
Leeman record is apparently 
disjunct from populations 
further south. This seems to be 
validated by Dell and Chapman 
(1977) who did not record this 
species at Cockleshell Gully. The 
addition of this species could be 
considered arbitrary, however its 
presence at Jurien does support 
the possibility of it occurring 
further north. The mention by 
Storr et al. (1983) of Notechis 
scutatus extending north to the 
Hill River is based on a 1974 
record (45550) from near Jurien 
that cannot be located for 
verification.There have been no 
recent records from the area and 
considering its large size and 
foraging habits, it is unlikely to 
be a species that can be 
overlooked through observation 
or as a roadkill. Currently this 
species is acceptably recorded 
only north to the Gingin area. 

For many Australian species of 
frogs and reptiles their distri¬ 
butions still remain uncertain 
and with ongoing fieldwork, 
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range extensions are a common 
occurrence. This is highlighted by 
the very recent detection of 
Neelaps calonotos in the study area. 
As a result of this reappraisal, the 
number of southwestern species 
and subspecies of frogs and 
reptiles attaining their northern 
limit of known distribution in 
the study area requires amend¬ 
ment from Storr et al. (1983) whose 
statements are indicated in bold, 
viz » 

Crinia pseudinsignifera (to the 
Murchison River) 

Heleioporus albopunctatus (to the 
Murchison River) 

H. eyrei (to Geraldton) 

H. psammophilus (to Kalbarri 
National Park) 

L imnodynastes dorsalis (to the 
Murchison River) 

M yobatrachus gouldii (to Kalbarri 
National Park) 

Litoria adelaidensis (to Port 
Gregory) * 

L. moorei (to the Murchison 
River) 

Crcnadactylus o. ocellatus (to near 
Kalbarri on the mainland; to 
East Wallabi Island in the 
Houtman Abrolhos) 
Diplodactylus g. granariensis (to the 
Hutt River) 

D. polyophthalmus (to Eneabba) 

A prasia repens (to Geraldton) 
Delma c. concinna (to Coolimba) 

D. grayii (to Kalbarri) 

Pletholax g. gracilis (to Wicherina) 
Rank in ia a. adelaidensis (to 
Kalbarri) 

Ctenotus impar (to Burma Road 
Nature Reserve) 

Lerista christinac (to Eneabba) 


L. distinguenda (to the 
Greenough River on the 
mainland; to Rat Island in the 
Houtman Abrolhos) 

Morelia spilota imbricata (to 
Geraldton on the mainland; to 
East Wallabi Island in the 
Houtman Abrolhos) 
Brachyurophis semifasciata (to 
Kalbarri) 

Echiopsis curta (to Kalbarri 
National Park) 

Neelaps calonotos (to Port 
Denison) * 

Parasuta gouldii (to Kalbarri 
National Park) 

(*These two species represent 
northern outliers in the study 
area). 

Other species that could be 
added to this list all share 
disjunct populations in the 
Shark Bay region. One of these is 
Christinus marmoratus, which 
occurs north to Cockleshell 
Gully on the mainland but is 
only known from the Houtman 
Abrolhos islands in the study 
area, and reappears further north 
on Edel Land (False Entrance 
Well). Ramphotyphlops australis is 
currently known to extend 
north to near Kalbarri with 
apparently isolated populations 
on Edel Land, Bernier and Dorre 
Islands. 

Both Egernia kingii and E. 
rnultiscutata share similar broken 
distributions. The former 
extends to the lower Hutt River 
on the mainland and many 
Houtman Abrolhos islands, but 
reappears further north on Three 
Bays Island; while the latter 
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occurs only north to Eneabba on 
the mainland and much further 
north on Bernier Island. 

A list of typically semi-arid to 
arid zone reptiles that reach their 
southern limit (at least on the 
central west coast) of known 
distribution also requires amend¬ 
ment from Storr ct al (1983) 
whose statements are indicated 
in bold, viz.: 

Chelod ina steindachneri (to the 
Murchison and Irwin Rivers) 
Diplodactylus pulcher (to Ajana and 
possibly Eradu) 

D. squarrosus (to Binnu) 

Nephrums levis occidentalis (to 
the hinterland of Geraldton) 
Strophurus strophurns (to Binnu) 
Dclma butlcri (to Northampton) 
D. tincta (to Mingenew) 

Pygopus nigriceps (to the lower 
Irwin River) 

Ctenophorus nuchalis (to Lake 
Arrowsmith) 

C. reticulatus (to Geraldton) 
Moloch horridus (to near 
Geraldton and Marchagee 
Track) 

Rankinia parviceps butleri (to 
Kalbarri) * 

Cryptoblepharus carnabyi (to Ajana 
and Mullewa on the mainland; 
to the Houtman Abrolhos 
islands) 

Ctenotus alleni (to Yuna) 

C. mimetes (to Yarra Yarra Nature 
Reserve) 

C. schomburgkii (to Eneabba) 

C. severus (to Ajana) 

Lerista gerrardii (to the 
Greenough River) 

L. kendricki (to Kalbarri) 


L. macropisthopus galea (to Binnu) 

L. muelleri (to Strawberry) 

M enetia surda cressivelli (to Yuna) 

M orethia butleri (to the Hutt 
River) 

Varanus cciudolineatus (to 
Ajana) 

Ramphotyphlops hamatus (to the 
Greenough River) 

R. leptosoma (to the Greenough 
River) 

Parasuta monachus (to Wicherina) 
Pseudonaja modesta (to the 
Greenough River) 

Suta fasciata (to Binnu) 

(^Possibly represents a southern 
outlier population of a 
subspecies currently known only 
from Edel Land and Dirk Hartog 
Island at Shark Bay). 

The number of species with 
apparent discontinuous distri¬ 
butions is high on the central 
west coast. Storr et al. (1983) 
remarked on the extent of these 
gaps for several species and stated 
that it is ‘difficult to distinguish 
between complete absence and 
very low density'. For those 
species that are very cryptic i.e. 
fossorial snakes, it often requires 
a considerable length of time to 
reveal their presence, and this is 
only achieved by conducting 
trapping programs (How and 
Shine 1999). However, based on 
personal observations when 
conditions are optimal, it is 
possible to reveal reasonable 
numbers of these small elusive 
reptiles by raking. Indeed, the 
two records of Neelaps calonotos 
from near Port Denison were 
collected this way. 
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Further fieldwork in the study 
area has reduced the disjunction 
in some species and probably 
strengthened it for Christinus 
marmoratus, Egernia kingii and E. 
multiscutata. The same could be 
applied to Delma c. concinna 
whose disjunction remains the 
same between Coolimba and the 
Shark Bay subspecies D. c. major. 
In the case of Pletholax , the 
disjunction between the nom¬ 
inate form and edelensis has been 
substantially reduced from 
Wicherina to Kalbarri National 
Park (ca 240 km distance). Closer 
examination of Rankinia 
parviceps butleri (Aplin and Smith 
2001) has revealed another small 
disjunction between Kalbarri 
and Tamala Station (ca 125 km 
distance). The implied dis¬ 
junctions by Storr et al. (1983) for 
L erista elegans and M orethia 
lineoocellata are less apparent now 
due to further collecting in 
suitable habitats, for instance on 
coastal dunes where both species 
are common (pers. obs.). Further 
fieldwork in the study area has 
also created additional dis¬ 
junctions for Litoria adelaidensis 
(Roberts and Majors 1993) from 
Port Gregory to the Moore River 
(ca 320 km distance); and Neelaps 
calonotos from Cooljarloo to Port 
Denison (ca 165 km distance). 


ENDEMIC TAXA 

Since 1983, the taxonomic 
revision of certain species also 
necessitates an assessment of the 
endemic taxa in the study area. 
Although not described, the 


clearly distinct A prasia sp. nov. 
aff. 4 fusca ’ is considered endemic 
to the study area until further 
specimens are collected outside 
the study area. This is based on 
four specimens collected from 
widely separated localities (just 
south of Port Denison and from 
Wicherina). The recent discovery 
of this small, fossorial pygopod 
underlines the value in 
conducting trapping programs. 

Pogona minor minima is the only 
reptile considered endemic to the 
Houtman Abrolhos, and occurs 
on North, East and West Wallabi 
Islands in the Wallabi group. 
However the subspecific diverg¬ 
ence of this population closely 
resembles morphologically 
Pogona on the adjacent mainland 
(Witten 1994). Considering that 
these islands are only ca 11500 
years old (Main 1961) it would be 
interesting to examine this sub¬ 
specific divergence with genetic 
analysis. Similarly, major 
morphological differences are 
noted for C. fallens and E. stokesii 
from the Abrolhos Islands (J. Hill 
pers. comm, and Hamilton 2003). 
Based on current collection 
records, Cyclodomorphus 

branchialis is almost entirely 
endemic to the study area 
between the Murchison and 
Irwin Rivers. The extent of its 
inland distribution is un¬ 
certain at this stage where very 
few records are known. 
Currently, it has been recorded 
east to the vicinity of Yalgoo 
(Storr et al. 1999) based on a 
single record (89448) taken 
from the gut of a snake and 
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recently from 2 km E Mount 
Magnet (156771-72). 

The long held belief that Egernia 
stokesii stokesii is endemic to the 
Houtman Abrolhos islands is 
challenged by the recent 
collection of similar looking 
skinks on Edel Land at Shark 
Bay. The Baudin Island sub¬ 
species E. s. aethiops is also now 
considered to be an insular 
population of the nominate 
form (Aplin and Smith 2001). The 
recent evaluation of this species 
intraspecific relationships using 
genetic and morphological 
analysis supports this view 
(Hamilton 2003). 

Lerista axillaris is considered 
endemic to the study area, 
despite being only known from 
a single locality in mostly 
cleared farming country just 
south of Kalbarri. Recent 
attempts to enlarge on this 
distribution have been 
unsuccessful and it is 
geographically proximate to L. 
macropisthopus galea that is 
confined to an area along and a 
little south of the lower 
Murchison River. Interestingly 
enough, its taxonomic identity 
is challenged by the collection 
of L. m. galea at Binnu with 
similar morphological characters 
to L. axillaris (Gaikhorst 2002). 
Lerista yuna is only known to 
occur in the vicinity of Yuna on 
nature reserves and uncleared 
bush land and similarly the 
minor differences between it 
and L. kendricki suggest further 
taxonomic investigation is 
required. 


CONSERVATION 

All species of marine turtles 
inhabiting Western Australian 
waters are listed as Schedule 1 
fauna. The recent detection of N. 
calonotos in the study area 
represents a significant advance¬ 
ment in the conservation status 
of this species. Formerly believed 
to only occur between 
Mandurah and Lancelin on the 
Swan Coastal Plain (Storr et al 
1986), and considered endangered 
by (Cogger et al. 1993), it currently 
receives no priority listing by 
Western Australian authorities. 
The records (127530, 141838) from 
near Port Denison possibly 
suggest that N. calonotos is 
patchily distributed along the 
west coast north of Lancelin, 
however this is yet to be proven. 
Considering the endorsements 
made by Cogger et al. (1993) and 
statements by How and Shine 
(1999) regarding the conservation 
and ecology of this species, it is 
probably time for a re-evaluation 
of its status. 

Considering its apparent low 
density in an area heavily cleared 
for agriculture the conservation 
status of Cyclodomorphus 
branchialis is a concern as 
highlighted by Shea and Miller 
(1995). In the study area, C. 
branchialis occurs patchily in the 
interior on red heavy soils with 
Acacia, often in association with 
rocky areas. Some recent records 
are from Ajana, Galena, 
Warribano Chimney and 
Ellendale Pool (pers. obs.). 
However, the recent collection of 
this species from near Mount 
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Magnet represents a significant 
range extension that indicates a 
broader inland distribution 
outside the study area. 

The conservation and endemism 
status of Pogona minor minima 
from the Houtman Abrolhos 
islands would be determined 
with an investigation of its 
taxonomy. Currently it and 
Egernia s. stokesii are classed as 
Priority Taxa (P4) under the 
CALM priority ranking of 
species. 

On the mainland, only one 
species in the study area, Egernia 
stokesii badia is considered 
Schedule 1 fauna 'that is rare or 
likely to become extinct'. 
A spidites ramsayi and Morelia 
spilota imbricata are deemed 'in 
need of special protection’ and 
listed as Schedule 4 fauna (\VA 
Government Gazette, 9 April 
2002). This listing for E. 5. badia is 
considered appropriate for a 
subspecies that has suffered a 
marked decline due to land 
clearing (How et al. 2003). This 
species also displays long-term 
social and genetic monogamy 
(Chappie 2003) that further 
exacerbates its vulnerability to 
anthropogenic disturbance. 

The conservation status of the 
southwestern wheatbelt popu¬ 
lation of Aspidites ramsayi is 
critically endangered (Smith 1981; 
Barker and Barker 1994; Cogger et 
al 1993; Pearson 1993; Bush et al 
1995 and Maryan 2002). Despite 
this it is not appropriately 
recognised by WA authorities as 
was done by Cogger et al (1993) 
and Environment Australia who 


include this population on the 
Australian and New Zealand 
Environment and Conservation 
Council (ANZECC) list of 
endangered vertebrate fauna. In 
the study area there have been 
no confirmed records since 1967 
and considering the paucity of 
published information and the 
lack of feedback from residents 
of the area despite a public 
appeal, the widely accepted view 
that this population is 'close to 
extinction' is probably correct. It 
is therefore disappointing that a 
recovery plan has not been 
developed despite it being listed 
under Schedule 4 as ‘fauna in 
need of special protection’. 
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SYSTEMATICS AND BIOLOGY OF THE SOUTHERN 
WESTERN AUSTRALIAN CENTROLEPIDACEAE 


By GREG KEIGHERY 

Department of Conservation and Land Management, Woodvale, 
P.O. Box 51, Wanneroo, Western Australia, 6065. 


ABSTRACT 

The Centrolepidaceae are a small Family of 33 species 
distributed in four genera A phelia, Brizula, Centrolepis and 
Gaimardia. The genera Hydatella and Trithuria were until 
recently also considered members of this family, but are 
now placed in a segregate family, the Hydatellaceae. 
Members of the two families differ markedly in their 
biology. Members of the Hydatellaceae are true submerged 
aquatics (usually ephemeral in life history), whereas the 
Centrolepidaceae are wetland or terrestrial plants. Dioecy 
and unisexual inflorescences are common in the 
Hydatellaceae and not in Centrolepidaceae. Seed dispersal is 
often by seeds being held on the plant by Cenrolepidaceae 
but liberated by Hydatellaceae. Apomixis and obligate 
outbreeding occurs in Hydatellaceae, modal outbreeding, 
inbreeding/self fertility are found in the Centrolepidaceae. 
Many of the distinguishing characters between the families 
are related to these differences in basic biology. 

Recently the genera A phelia and Brizula have again been 
merged but inflorescence structure strongly suggests that 
these genera should remain separate. 

In terms of its members' biology and morphology the family 
has little in common with the Jointed Sedges (Restionaceae). 


INTRODUCTION 

The Centrolepidaceae are a small 
Family of 33 species distributed 
in four genera: A phelia, Brizula, 
Centrolepis and Gaimardia. The 
genera Hydatella and Trithuria 
were until recently also 
considered members of this 
family, but were segregated as the 
family Hydatellaceae by Hamann 


(1976). Dahlgren et al (1985) has 
usually placed these families in a 
group of families with the 
Jointed Sedges (Restionaceae) and 
more distantly the Grasses 
(Poaceae). This paper contrasts 
aspects of the biology of these 
related families. 

Members of the family 
Centrolepidaceae are largely 
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confined to the Southern 
Hemisphere and are thought to 
be Gondwanan in origin and 
present distribution, although 
one species extends through 
South East Asia to Laos. Centres 
of diversity are South Western 
Australia and Tasmania (Cooke 
1983). Cooke (1980,1986, 1992 and 
1995) has elucidated the 
taxonomy of the largest genera, 
Centrolepis and Aphelia (including 
Brizula). 

Both Centrolepidaceae and 
Hydatellaceae have been very 
poorly collected and understood, 
especially in the major centre of 
diversity, Western Australia. For 
example, Marchant and Keighery 
(1979) listed 6 species with no 
collections in PERTH and 4 
others with less than 5 
collections in the first attempt to 
list rare species in the Western 
Australian flora. They were 
unable to determine the 
conservation status of any 
member of both families. This 
paper attempts to summarise 
what is known about the biology 
of members of the family 
Centrolepidaceae. 

MATERIALS AND METHODS 

Most of the information 
presented here is the result of 
extensive collecting of the 
family and studies of live plants 
undertaken while the author 
was research botanist at Kings 
Park and Botanic Garden. The 
isoflor map (Figure 1) summarises 
the known distributions of all 20 
taxa plotted within a one degree 



Figure 1. Isoflor map of Western 
Australian Centrolepidaceae showing 
relative species richness of areas. 


grid, the number of species 
within each square counted and 
isoflors drawn to connect areas 
of equal species richness. 

COMPOSITION AND 

PHYTOGEOGRAPHY 

The Western Australian 
Centrolepidaceae comprise the 
monotypic genus Aphelia, three 
species of Brizula and 16 taxa of 
Centrolepis. There are also three 
species ( Centrolepis banksii, C. 
curta and C. exserta) in tropical 
Western Australia, but this paper 
will only deal with the extra- 
tropical species. Of these, the 
genus Aphelia, and 13 other taxa 
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(65%) are endemic to the region. 
This figure is comparable to 
other major groups present and 
species diverse in southern 
Western Australia, such as the 
Myrtaceae (68% of taxa endemic) 
or the Proteaceae (74%), Keighery 
(1996). 

Species endemism is probably 
lower than the other major 
groups of species diverse 
Monocotyledons (Anthericaceae, 
Cyperaceae, Haemodoraceae and 
Restionaceae) in southern 
Western Australia (Keighery 
1984). These groups have been 
able to colonize the dry nutrient 
poor soils of the area and are thus 
species diverse on the northern 
and southern sandplains, 
producing numerous localised 
endemics (Johnson and Briggs 
1981). 

However, Southern Western 
Australia is a centre of diversity 
for the Centrolepidaceae, as it is 
for the Hydatellaceae, which has 
two genera, Hydatella (3 described 
species, with potentially 2 
undescribed) and Trithuria (2 
species) in southern Western 
Australia. The family has 6 
endemic species of the 7 recorded 
for southern Western Australia 
(84% endemism). 

Most members of the family 
Centrolepidaceae and 

Hydatellaceae are confined to 
temperate Western Australia 
(Figures 1 and 2). Four species 
(Centrolepis eremica, C. 
cephaloformis, C. humillijna and C. 
polygyria) extend into the arid 
zone. These species have all been 
able to occupy microhabitats 



Figure 2. Isoflor map of Western 
Australian Hydatellaceae showing 
relative species richness of areas. 


within the large saltlake 
palaeodrainage systems present 
in this area. These taxa all also 
occur in Eastern Australia. 
Hydatellaceae (Figure 2) in 
southern Western Australia are 
confined to the coastal higher 
rainfall areas and are apparently 
most diverse on the claypans of 
the Swan Coastal Plain, but this 
may reflect sampling intensity 
(Gibson etal. 1994). 

While many taxa are still 
undercollected, it would appear 
that all species of 
Centrolepidaceae are relatively 
widespread and present in 
numerous conservation reserves 
in the region. This is quite at 
variance with the Restionaceae, 
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Table 1. Biological Notes on Individual Taxa of South Western Australia 
Centrolepidaceae. Key: Habit, habitat, flowering times (numerical months, eg: 9 = 
September), Dichogamy in production of male or female flowers, breeding system 
and in brackets location of populations studied. 


Aphclia cyperoides R.Br. 

Tufted annual inflorescences exceeding leaves (produces populations with 
almost sessile inflorescences on the inland margins of range), damplands, swampy 
open areas, granite moss swards, protcrogynous to homogamous, 9-11, self fertile 
(Scott River, Ruabon, Bullsbrook). 

Brizula muclleri Hicron 

Tufted annual inflorescences often barely exceeding leaves, damplands, granite 
moss swards, 8-10, protandrous, self-fertile (Dwellingup, West Cape Howe). 

Brizula druinmondii Hicron 

Tufted annual inflorescences erect, exceeding leaves, usually emergent aquatic 
in vernal pools, protandrous, 10-11, self-fertile (Ellen Brook, Brixton Street). 

Brizula nutans (J.D. Hook, cx Bcntli.) AAV. Hill 

Tufted annual inflorescences exceeding leaves, pendant, damplands, vernal 
pools, granite moss swards, protandrous, 8-10. 

Ccntrolcpis alepyroidcs (Nces) YValp. 

Tufted annual inflorescences exceeding leaves, vernal pools, edges swamps, 
granite moss swards, protcrogynous to homogamous, 9-10. 

Ccntrolcpis aristata (R. Br.) Rocm. ct Schult. 

Tufted annual inflorescences exceeding leaves (produces populations with 
almost sessile inflorescences on the inland margins of range), damplands (sand- 
grey, laterite, peaty sand, loam clay); granite moss swards, 8-11, proterogynous to 
homogamous, self-fertile (Ruabon, Bullsbrook). 

Ccntrolcpis cacspitosa D.A. Cooke 

Densely tufted annual, inflorescences not exceeding leaves, vernal pools, 10-11. 

Ccntrolcpis ccphaloformis F.M. Reader subsp. ccphaloformis 
Densely tufted annual, inflorescences not exceeding leaves, damplands, edges 
saline lakes, creeklines, granite moss swards, clay pans, 8-11, proterogynous to 
homogamous, self fertile (Quairading). 

Ccntrolcpis ccphaloformis F.M. Reader subsp. murrayi (J.M. Black) D.A. Cooke 
Densely tufted annual, inflorescences not exceeding leaves, damplands, edges 
saline lakes, granite moss swards, 8-11. 

Ccntrolcpis drummondiana (Nees) YValp. 

Tufted annual inflorescences exceeding leaves, sandy soils, damplands, swamp 
edges, granite moss swards, 9-11, inflorescence length variable, proterogynous to 
homogamous. self-fertile (Kings Park, Ruabon). 

Ccntrolcpis crcmica D.A. Cooke 

Densely tufted annual inflorescence just exceeding leaves, edges saline lakes, 
watercourses, claypans, edges granite rocks, 9-11, inflorescence length variable, 
proterogynous to homogamous, self fertile (Goongarrie Station). 
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Centrolepis fascicularis Labill. 

Perennial cushion forming herb, inflorescence-exceeding leaves, permanently 
wet swamps, creeklines, proterogynous to homogamous, 11-1. 

Centrolepis glabra (F.Muell. ex Sond.) Hieron 

Tufted annual inflorescences exceeding leaves, vernal pools, swamp edges, 9-11, 
inflorescence length variable, proterogynous to homogamous, self-fertile (Ellen 
Brook, Austin Bay). 

Centrolepis humillima F.Muell. ex Benth. 

Densely tufted annual, inflorescences not exceeding leaves, edges saline lakes, 
creeklines, granite moss swards, clay pans, 8-11, proterogynous to homogamous, 
self fertile (Cannington). 

Centrolepis inconspicuua VV.V. Fitzgerald 

Minute annual, inflorescences not exceeding leaves, Vernal pools, moss swards, 
9-10, proterogynous to homogamous, self-fertile (Cannington). 

Centrolepis mutica (R.Br.) Hieron. 

Tufted annual inflorescences exceeding leaves, vernal pools, swamp edges, 10-12, 
proterogynous to homogamous, self fertile (Capel, Tuart Forest). 

Centrolepis pilosa Hieron 

Tufted annual inflorescences exceeding leaves, damplands, granite moss swards, 
9-11, inflorescence length variable, proterogynous to homogamous, self-fertile 
(Stirling Range). 

Centrolepis polygyna (R.Br.) Hieron 

Tufted annual inflorescences exceeding leaves, damplands, swamp edges, saline 
lakes, granite moss swards, 8-11, inflorescence length highly variable (contains 
numerous races), proterogynous to homogamous, self-fertile (Austin Bay, 
William Bay, Cape Leeuwin). 

Centrolepis strigosa (R. Br.) Roem. ct Scultcs subsp. strigosa 
Tufted annual inflorescences exceeding leaves, damplands, swamp edges, 9-11, 
infloresence length variable, slightly proterogynous to homogamous, self-fertile 
(West Cape Howe). 

Centrolepis strigosa subsp. rupestris D.A.Cookc 

Tufted annual inflorescences exceeding leaves, granite moss swards, 8-10, 
inflorescence length variable, proterogynous to homogamous, self-fertile (Queen 
Victoria Rocks). 


which has many localised 
endemics. 

Taxon diversity of the 
Centrolepidaceae (Figure 1) is 
greatest in the higher rainfall 
areas of temperate Western 
Australia. This pattern is very 
different to the Restionaceae, 


which is species rich on the 
southern sandplains and to a 
lesser extent on the northern 
sandplains (Keighery 1984). The 
other major Monocotyledon and 
Dicotyledon families display 
similar trends to the 
Restionaceae. 
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Members of the Juncaginaceae 
(Triglochin, 17 species in Western 
Australia) display an almost 
identical pattern to the 
Centrolepidaceae. These are also 
tiny annual, wind pollinated, 
self-fertile herbs occupying wet 
microsites (Keighery 1975). 

BIOLOGY 

Information on the biology of 
individual taxa is summarised in 
Table 1. Authorities for all taxa 
are given there. 

Life Form and Longevity 
Western Australian members of 
the family are all annuals with 
the exception of one Centrolepis 
fascicularis. This species only 
occurs in the wettest part of 
southern Western Australia, the 
Warren Bioregion, in 
permanently wet sites under tall 
shrubs and trees, a micro-site and 
region which has a low diversity 
of Centrolepidaceae (Fig. 1). 

Habitat 

Unlike the Hydatellaceae, whose 
members are strictly aquatic 
growing submerged in vernal 
pools and ponds on granite rocks, 
the Centrolepidaceae also occur 
in seasonally moist micro¬ 
habitats. The only members that 
are often emergent aquatics in 
shallow water cl ay pans are 
Brizula drummondii, Centropepis 
alepyroides, C. caespitosa , C. 
fascicularis and C. glabra, however, 
these all also occupy granite rock 
pools and moss swards which are 
widespread in temperate 


Western Australia. Other 
members occupy seasonally 
moist habitats on a wide range of 
soil types and vegetation types 
(except closed forest). 

Even when these sites are in 
saline lakes, the root zone of 
these minute annuals is in a layer 
of fresh water that has fallen as 
rain. Some species, such as C. 
polygyna are able to tolerate 
brackish conditions, especially 
late in the growing season or on 
granite rocks in the splash zone 
of the sea. All members of the 
Hydatellaceae were thought to 
be fresh water aquatics, usually 
of vernal or granite rock pools. 
However, recently a taxon allied 
to Hydatella dioica has been 
discovered which grows as a 
submerged aquatic in saline 
pools on the eastern side of the 
Harvey Inlet (Gibson et al. 1995). 

Flowering Times and Pollination 
No previous data has been 
published on the pollination 
biology of any member of the 
family. All members are wind 
pollinated; inflorescences are 
generally produced well above 
the leaves with feathery stigmas 
and anthers containing dry 
pollen displayed to aid 
distribution by the wind (Figures 
3, 4 and 5). Most taxa of the 
family occur in open habitats 
(claypans, moss swards, salt lakes) 
where wind movement can 
readily transport pollen between 
plants in the usually dense 
populations that these minute 
annuals form. All members of 
the Hydatellaceae in Western 
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Figure 3. Inflorescences, flowers, fruits and Seeds of Centrolepis species. A, Whole 
plant of C. pilosa. B, Inflorescence of C. pilosci. C, Female flower of C. pilosa. D, 
Inflorescence of C drummondiana. H, Male and female flowers of C. 
drummondiana. F, Inflorescence of C. aristata at pollen dispersal. G, Whole plant 
of C. drummondiana. H, Seed head of C. drummondiana. I/J, Seed of C. 
drummondiana. Scale bar=l mm 


Australia are also adapted for 
wind pollination producing 
emergent inflorescences with 
aerially dispersed pollen. 

All temperate annual taxa of 
Centrolepidaceae germinate with 
the onset of the winter rains 
(April/May), grow during winter 


and early spring (May/ 
September) and flower in spring 
(August/ November). 

Breeding Systems 

Fifteen taxa have been examined 
at Kings Park from the genera 
Aphelia, Brizula and Centrolepis. 
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Figure 4. Inflorescences, flowers, fruits and Seeds of Aphelia and Brizula. A, 
Inflorescence of Brizula drummondii. B, Female flowers of Brizula drummondii. C, 
Inflorescence of Brizula muelleri at male stage. D, Inflorescence of Brizula muelleri 
at female stage. E, Single bract of Aphelia cyperoides showing male and female 
flower. F, Single female flower of Aphelia cyperoides. Scale bar=l mm 


All were self-fertile although all 
species display adaptations for 
outcrossing. This is demonstrated 
by most taxa occurring in very 
dense local populations in open 
habitats, the inflorescence borne 


on an elongated scape, often 
with considerable dichogamy in 
the presentation of the male and 
female flowers (Figures 3 and 4). 
However, there is considerable 
overlap between inflorescences 
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Figure 5. Fruits of Aphelia and Brizula. A, Single fruit of A phelia cyperoides. B, Seed 
of Aphelia cyperoides. C, Seeding inflorescence of Brizula drummondii. D, Single 
fruit of Brizula drummondii. E, Single fruit of Brizula drummondii after 
membranous wing has been lost. F, Seed of Brizula drummondii. Scale bar=l mm 
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and flower heads in the 
inflorescence allowing self- 
pollination to occur. 

Most species of Centrolepidaceae 
have a mixed mating system, 
with variable levels of in- 
breeding. Eight taxa have races 
with sessile inflorescences 
suggesting higher levels of 
inbreeding and lower dispersal 
rates occur in these populations. 
These populations breed true 
from seed, suggesting that as in 
the Juncaginaceae that num¬ 
erous morphological races occur 
in these nominally widespread 
species. 

Polyploidy is also common in the 
family, but only a few counts are 
currently available (Keighery, 
unpub. data). 

The Hydatellaceae with 
potentially two dioecious taxa 
and other species with separate 
male and female inflorescences 
are generally highly outbreeding. 
However, Cooke (1983) noted 
that the Tasmanian Hydatella 
filamentosa grows completely 
submerged and that the method 
of pollination of the family was 
uncertain but pollen may be 
transported by water. It may also 
be that this species like H. 
inconspicua from New Zealand is 
apomictic (Edgar 1966). In 
Western Australia all members of 
this genus need to be cultivated 
to ascertain if apomixis is 
present. 

The related family Restionaceae 
is largely dioecious, hence out- 
breeding but there are also many 
taxa that have vegetative 


reproduction, which is of course 
not present in the annual taxa of 
the Centrolepidaceae or 
Hydatellaceae. 

Dispersal 

Members of the Centrolepidaceae 
have a wide variety of dispersal 
mechanisms. Both Aphelia and 
Brizula have fruits that dehisce 
enclosed by an inflorescence 
bract. Aphelia cyperoides has 
epizoochorous fruits (Figure 5A), 
while most Brizula species (Figure 
4C-E) have fruits that fall 
directly onto the soil protected 
by the bracts. Many Centrolepis 
species retain their seeds inside 
the inflorescence bracts (Figure 3, 
J-I) for most of summer, 
protecting the seed from the heat 
of the surface soil. The 
inflorescence disintegrates with 
the first winter rains. 

In those species with sessile 
inflorescences (C. humillima and 
C. caespitosa) seed is retained 
inside the plant, where it 
germinates in winter or the 
whole plant is dispersed as 
tumbleweed. This also occurs in 
the sessile forms of Aphelia 
cyperoides, Centrolepis erernica and 
C. polygyna. This is probably an 
adaptation to the extremely 
localised environments these 
taxa occur in, especially in the 
arid zone. 

The Genera Aphelia and Brizula 
The genera Aphelia and Brizula 
are closely related and Brizula has 
been reduced to a synonym of 
Aphelia by a number of reviewers, 
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Bentham (1878) and Cooke (1995). 
However, the inflorescence 
structure of these two groups is 
so very different (Figure 4). In 
Brizula the male florets are 
grouped inside a single (or rarely 
two) large bract at the base of the 
inflorescence with only female 
flowers in the distal bracts. 
Whereas in Aphelia the solitary 
male and female florets occur in 
each bract of the inflorescence 
and there is no large basal bract. 
The stigmas also appear to have 
very different morphologies 
(Figure 4, B, D and F) between the 
two genera. 

These inflorescence differences 
are normally cited as the key 
differences by those reviewers 
that separate the genera 
(Dahlgren and Clifford 1982, 
Dahlgren et al. 1985, Hamann 
1975). Based on their reduced 
structure, yet the major differ¬ 
ences in inflorescence structure, 
1 feel that the two genera should 
be retained until a phylogenetic 
study is completed. 

CONCLUSION 

The Centrolepidaceae by 
reducing their size and gener¬ 
ation time have successfully 
colonised the Mediterranean and 
winter rainfall arid region of 
Western Australia, despite being 
essentially wetland plants. They 
are modally outbreeding, with 
high levels of polyploidy and 
numerous local biotypes rather 
than localised species. 

Their biology contrasts strongly 
with the Hydatellaceae which are 


still true aquatics and the 
Restionaceae, which are 
perennial obligate outbreeders, 
with vegetative reproduction 
and numerous localised species. 
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OBSERVATIONS OF CANNIBALISM AND PREY 
RECORDS IN THE DUGITE OR SPOTTED BROWN 
SNAKE (PSEUDONAJA AFFINIS AFFINIS) 


By BRAD MARYAN 

169 Egina Street, Mount Hawthorn WA 6016 

and GLEN GAIKHORST 
6 Flemming Court, Forrestdale WA 6112 


True cannibalism in snakes 
whereby a species actively 
subdues and swallows a 
conspecific is rarely observed in 
the wild. It is usually an artefact 
of confinement in captivity 
where accidental predation is 
commonly observed and 
documented for captive snakes 
(Hoser 1993). Greer 1997 provides 
an overview of true cannibalism 
in Australian elapids that 
includes only a single species of 
brown snake, the Eastern Brown 
Snake, Pseudonaja tcxtilis. Similar 
to P. textilis, the mainland 
population of R affinis is a large 
(up to 2 metres) opportunistic 
foraging hunter displaying a 
strong predilection for disturbed 
habitats such as industrial areas, 
golf courses, road verges etc. in 
close association with agricultural 
development (Shine 1989). 

Maryan and Bush (1996) provided 
a summary of all available 
literature on prey in P. affinis. 
This note describes two separate 
observations of true cannibalism 
in the Perth metropolitan area 
and additional prey records that 
include birds, mammals and 
other reptiles. 


On 4 October 2004, BM received 
a phone call in the afternoon 
from a resident in Wanneroo 
(31 9 45' S, 115 e 48’ E) that an adult P. 
affinis was subduing another 
snake and attempting to swallow 
it in their front garden. The 
identification of the snake being 
consumed was unknown to the 
residents. Upon BM’s arrival ca 30 
minutes later, the unidentified 
snake was determined as another 
P. affinis, which was by this time 
almost completely swallowed. 
The residents informed BM that 
the commotion from the birds 
drew their attention to the 
writhing snakes, and that the 
initial struggle was the most time 
consuming period lasting up to 
40 minutes. Once the aggressor 
had subdued the other snake it 
drew it out length wise to 
commence swallowing from the 
head. The well-vegetated garden 
made photography difficult and 
unfortunately the deceased 
snake was regurgitated in the 
hoop bag after capture. Both 
snakes were similarly sized in 
length (ca 1.1 metres) and girth, 
and sexed as males. 

The other event occurred on 23 
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January 2005 at another 
residence in Wattle Grove (32 B 02’ 
S, 116 2 00' E). A single adult 1.5 
metre P. affinis was observed 
active between 2-3pm along a 
corrugated iron fence beside the 
driveway. Suddenly it very 
quickly turned in the opposite 
direction to pursue and grab 
another adult dugite of lesser 
size, resulting in a writhing battle 
with multiple bites being 
delivered by both snakes. This 
lasted approximately 10 minutes 
until the larger individual 
finally dragged the other snake 
to a more sheltered location to 
commence consumption (Figure 
1). The sex of the snakes was not 
determined. 

Pseudonaja affinis has been 
opportunistically observed 
feeding on a wide variety of prey 


items (Maryan and Bush 1996) 
including aviary birds such as 
quails, mammals such as the 
Southern Brown Bandicoot 
(Isoodon obesulus) and other 
reptiles like the Bobtail (Tiliqua 
rugosa), Ornate Dragon 
(Ctenophorus ornatus) and Bardick 
(Echiopsis curta). Other birds 
recorded as prey in aviary 
situations include canaries, 
budgerigars, and various species 
of small doves, pigeons and 
parrots and an incident of a 
dugite killing a large pheasant 
without making any attempt to 
swallow the bird. Many of these 
incidents involving birds as prey 
items may initially be due to the 
attraction of exotic mice in and 
around the aviary (Maryan and 
Bush 1996), however the variety 
of birds consumed that include 



Figure 1. Dugite beginning to swallow another Dugite at Wattle Grove on 23 
January 2005. Photo: Zack West. 


38 



swift flying parrots, underlines 
the degree of opportunism in a 
situation where a reptilian 
predator can consume trapped 
prey. We have observed P. affinis 
on several occasions unable to 
exit or appear to be reluctant to 
leave an aviary due to gorging 
itself on caged birds. In addition 
to the introduced rodents (House 
Mouse M us musculus and Rattus 
spp.) that constitute the majority 
of prey items recorded in P. affinis 
(Shine 1989), we have also 
recorded a small European 
Rabbit (Oryctolagus cuniculus) 
being eaten by an adult dugite 
during a snake removal call. 

Chapman (1999) provides details 
of a P. affinis subduing and 
swallowing a Tiger Snake 
(Notechis scutatns) with the entire 
sequence recorded on colour 
print film. Another incident of a 
80cm P. affinis eating a 60cm N. 
scutatus has been observed in the 
Darling Range at Wungong Dam 
(32 2 13’ S, 116 2 04' E), however it is 
possible that the tiger snake was 
a road victim as the observation 
took place beside a vehicle track 
and it had a large open body 
wound. The opportunistic 
nature of this large elapid is truly 
highlighted with an observation 
of 150cm male P. affinis 
attempting to eat an Oblong 
Turtle (Chelodina oblonga) in a 
horse paddock at Wattle Grove. 
The dugite had eaten the head 
and neck but obviously the 
30cm carapace prevented it from 
further consumption eventually 
resulting in regurgitation after 
capture. It is not known whether 


the turtle was alive when first 
encountered by the snake. 

The combination of size, 
foraging habits and abundance 
in human disturbed areas of P. 
affinis ensures this species of 
elapid is regularly sighted in the 
Perth suburbs. The successful 
and recent adaptation of P. affinis 
to a highly modified environ¬ 
ment, the beneficial role it plays 
in the control of exotic rodents 
and a very generalised diet 
including its own kind, make 
this species an interesting 
biological case study that has 
been highlighted for its eastern 
counterpart P. textilis (Whitaker 
and Shine 2003). 
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ABSTRACT 

Caves suitable for bat habitation are relatively uncommon 
in the south west of Western Australia. We made regular 
observations of one of the largest known colonies of bats 
(Chalinolobus morio, Vespertilionidae) in Quininup Lake 
Cave near Cowaramup to determine if colony size and 
position within the cave changed seasonally, and whether 
such patterns had implications for their effective 
management. In addition, we investigated the occurrence of 
bats in other south west caves (in the Lccuwin - Naturaliste 
Ridge, and between Perth and Dongara) through a literature 
review as a context within which to determine the 
importance of the Quininup Lake Cave as a roost for bats. 
The Quininup Lake Cave is one of five caves in this area 
known to contain bats on a yearly basis. Thus, bats actually 
occupy much fewer caves that what appears to be available. 
Several types of disturbance were identified as threats to bat 
colonies in some of these caves, and we recommend several 
actions. It is hoped that a comprehensive plan for managing 
these colonies is adopted in the future. 


INTRODUCTION 
The Leeuwin - Naturaliste Ridge, 
south of Perth, comprises a block 
of granite-gneiss capped by soft 
Tamala limestone, which is 
extensively eroded into caves. 
Caves are most prolific around 
Witchcliffe, but also occur near 


Augusta, Cowaramup, Margaret 
River and Yallingup. Cave 
development is essentially absent 
from the rest of the south west 
corner of Western Australia, 
with the nearest limestone cave 
terrains to be found between 
Perth and Dongara, and on the 
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Figure 1. Location of Quininup Lake 
Cave (QLC), and the three regions 
considered in the present study for 
cave-roosting bats. Major towns in the 
Perth - Dongara region are indicated, 
which correspond to the locations of 
caves in Bridge (1975). The 
approximate distribution of the 
chocolate wattled bat Chalinolobus 
morio is shaded (data from FaunaBase, 
Western Australian Museum). 

Nullarbor (Bridge 1975; Figure 1). 
Many of the caves are popular for 
recreational cavers, and some are 
considered important for their 
ethnographical, palaeontological, 
biological and geological features 
(Matthews 1985). 

Colonies, as well as occurrences 
of smaller numbers of bats, have 
been observed in some of these 
caves, particularly the area 
between Perth and Dongara. 
Many contain subfossil guano 
and skeletal deposits of the ghost 
bat Macroderma gigas 

(Megadermatidae; Lundelius 1957, 
I960; Cook I960; Douglas 1967; 
Bridge 1975; Baynes et al. 1976), 
which is now extinct south of 
the Pilbara region (Molnar et al. 
1984; Churchill and Helman 
1990). Some of the vespertilionid 
bat colonies in caves north of 
Perth (e.g. Drovers and Yanchep 
Caves) have suffered declines or 
totally disappeared in the last 150 


years as well. While the decline 
of M. gigas had probably already 
begun before European settle¬ 
ment (Molnar et al. 1984; 
Churchill and Helman 1990), the 
vespertilionid declines are more 
likely to be the result of human 
disturbance and inappropriate 
gating (R. Webb pers. comm.; K.N. 
Armstrong pers. obs.). 

Given such intimations of the 
rarity of bats in south west caves, 
their apparent declines, and the 
popularity of caving in close 
proximity to Perth, it was 
recognised that a strategy for 
managing south west bat 
colonies would need to be based 
on historical and scientific 
information. To address this, the 
present study compiled what 
little information there is 
available on the occurrence of 
bats in caves of the Leeuwin - 
Naturaliste Ridge and Perth - 
Dongara region. A particular 
focus was given to the Quininup 
Lake Cave near Cowaramup 
(Figure 1), since it is believed to be 
the only cave currently 
inhabited by bats in the Leeuwin 
- Naturaliste Ridge, and the 
wider south west forested region. 
Trips conducted by the 
Speleological Research Group of 
Western Australia (SRGWA) 
recorded a colony of bats in this 
cave on three occasions between 
May 1998 and July 1999, however 
counts were not made. A total of 
12 bats was observed in August 
2001 by SRGWA and bats were 
observed to number "in the 
hundreds" during a Caves 
Management Advisory Com- 
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mittee (CMAC) trip in early 2002. 
The Quininup Lake Cave is 
subject to a carefully controlled 
number of authorised visits by 
cavers and many unauthorised 
visits by members of the public, 
including in the summer months 
when the bats are thought to 
breed. The impact of such visits 
on the colony is largely 
unknown, however vandalism is 
common in the cave, and a new 
carpark constructed in 1999 to 
allow visitor access to the nearby 
beach has brought the cave 
entrance within view of the 
public. In 1990, a project called 
Operation Jigsaw was under¬ 
taken by members of the 
Western Australian Speleological 
Group (WASG) to repair c. 60 
broken stalagmites in the cave. 
Track marking has been 
established in this cave, which 
was undertaken with regard to 
the location of decorations but 
without detailed knowledge of 
the preferred bat roosting areas. 
The present study sought to 
determine: 

1. the species of bat inhabiting 
the Quininup Lake Cave, 
approximate numbers, and 
seasonal fluctuations in 
numbers (over the period of 
one year); 

2. the parts of the cave used by 
the bats; 

3. the importance of the 
Quininup Lake Cave in terms 
of the number of other 
subterranean structures that 
currently support bats in the 
region; and 


4. appropriate management 
strategies to minimise 
disturbance to the bats. 


METHODS 

Description of Quininup Lake Cave 

The main entrance to Quininup 
Lake Cave faces the Indian 
Ocean and is fronted by a 
freshwater lake that is fed from 
an underground stream running 
through the lowest part of the 
cave. The distance to the ocean is 
c. 400 m. The area supports thick 
head-high coastal heath. The 
cave has two main chambers, 
each of which open into the 
main entrance / overhang. Both 
chambers have a second 
entrance: that of the north 
chamber is a doline, which 
continues down to the fresh¬ 
water stream-, that of the south 
chamber is a simple opening 
opposite the main entrance. 
Decorations are present in all 
parts, however the south 
chamber has a dusty floor (Figure 
2 ). 

Survey methods 

Visits to the cave were made in 11 
months between September 2002 
and October 2003 (excluding 
October and November 2002, 
July and August 2003). The 
impact of visits to the bat colony 
was minimised: each visit lasted 
c. 1 hour, only a small group of 
up to three experienced cavers 
entered the cave at any one time, 
and low impact observation 
techniques were used to count 
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Figure 2. Quininup Lake Cave, with features mapped (surveyed and drawn by B. 
Loveday). 
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the number of bats in a cluster. 
Counts were made with a night 
vision scope using the infrared 
beam for illumination. Follow¬ 
ing that, a small number of 
photographs were taken with a 
flash. No bats were captured. 
Following counts of the main 
clusters, the remainder of the 
cave was searched thoroughly for 
other clusters and single 
individuals. The location of bat 
clusters was mapped in the cave 
using a map prepared by B. 
Loveday. 

Identification to species was 
made by recording echolocation 
calls of bats exiting after sunset 
with an Anabat 11 bat detector 
system (Titley Electronics, 
Ballina, NSW) and comparing call 
variables (minimum and maxi¬ 
mum frequency, pulse duration) 
with those in Fullard et al. (1991). 
Three carcasses found beneath 
the main roost in the south 
chamber were also identified and 
submitted to the Western 
Australian Museum. 

Microclimates determine the 
suitability of a roost for bats and 
in some caves, different species 
roost in different parts of the 
cave according to their 
microhabitat preference (e.g. 
Kunz 1982; Churchill 1991). 
Temperature was measured in 
different parts of the cave for 
part of the study (summer: 15/ 
12/02 - 17/1/03; autumn: 20/4/ 
03 - 10/5/03) using HOBO 
dataloggers (Onset Instruments 
Corp.) to characterise the 
microclimate and determine 
whether there was a difference 


between the north and south 
chambers. 

To be able to place the 
occurrence of a large colony of 
bats in a south west cave into 
context, records of bats in caves 
in the remainder of the region 
were compiled from a variety of 
sources, including anecdotal 
accounts. 

RESULTS 

Identification 

The species occupying the 
Quininup Lake Cave was 
identified as the chocolate 
wattled bat Chalinolobus morio 
(Vespertilionidae) from echo- 
location call variables (minimum 
frequency = 51.4 ± 0.8 kHz; 
maximum frequency = 75.5 ± 3.3 
kHz; pulse duration = 4.2 ± 0.7 ms; 
n = 11; Figure 3). A second species 
was also identified from 
echolocation calls during 
emergence on one occasion 
(Gould's wattled bat C. gouldii; 
data not shown), but it is more 
likely that this species was 
roosting elsewhere and had come 
to drink from the freshwater 
pool fronting the cave. 

Cluster counts and roost positions 

The number of bats recorded on 
each visit varied (Figure 4), as did 
their location in the various 
chambers (Figure 5). Observ¬ 
ations from the counts are 
summarised below: 

• Most observations of a 'main 
cluster’ containing most 
individuals were from the 
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Figure 4. Numbers of bats observed over the study period. Bars in August and 
December 2002 indicates that a cluster was present somewhere in the cave, 
however it was not located - bat number was presumed to be high from 
emergence counts (data not shown). NS: not surveyed. 
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Figure 5. Numbers and locations of bats observed on the 11 visits. Black circles 
represent visits where a significant disturbance was presumed prior from the 
presence of large numbers of candles, sparklers and other items. Numbers in 
circles represent the number of bat carcasses discovered. Note that while no 
cluster was observed in August and December 2002, it was likely that it still 
present somewhere in the cave, since many bats were seen emerging after sunset. 
Locations of temperature dataloggers are given in the August 2002 map (Ext: 
External, Nthl: North chamber 1, Nth2: North chamber 2, Sth: South chamber; see 
Table I for averages; Figure 6 for profiles). 


47 
















south chamber. We observed a 
‘main cluster' on seven 
occasions. Though not located, 
clusters were also likely to be 
present somewhere in the cave 
in August and December 2002, 
since many bats were observed 
emerging after sunset on these 
occasions. 

• Smaller clusters or individuals 
were sometimes observed in 
the north chamber. 

• After we observed evidence of 
human disturbance (large 
numbers of candles, sparklers, a 
blanket, other items) in the 
south chamber (on at least two 
occasions prior to the May and 
June 2003 visits), the cluster 
was not observed until October 
2003. This cluster was also 
much smaller, but of similar 
size to clusters observed in late 
2002 . 

• Dead bats were observed on 
two occasions (December 2002 
and May 2003; total carcasses 3). 

• After May 2003, we observed 
bats near or on the approach to 
the doline entrance in the 
north chamber. We cannot be 
certain that individuals did 
not roost in this part of the 


cave on all occasions where 
they appear to be absent. 

Microclimates 

The temperature of both north 
and south chambers of the 
Quininup Lake Cave was similar, 
and relatively stable throughout 
each 24 hour period, in contrast 
with the typical daily 
fluctuation evident at the cave 
entrance (Figure 6). The degree of 
daily fluctuation is also evident 
from the standard deviations in 
Table 1. Temperatures were 
similar within the cave in 
summer and autumn, although 
the microclimate was c. 1 °C 
cooler in autumn. 

Records of bats in other caves in the 
south-west 

Only seven caves from the 
Leeuwin - Naturaliste Ridge 
have a recorded presence of bats 
(three occasionally, three 
containing subfossil material), 
and only the Quininup Lake 
Cave is currently occupied (Table 
2). Six of the caves between Perth 
and Dongara are thought to be 
currently used by vespertilionid 
bats, although in the past it 


Table 1. Temperature (°C) variables for different parts of the Quininup Lake Cave 
(see Figure 5 for location of dataloggers; Figure 6 for profiles). 


Summer Autumn 



Mean ± S.D. 

Range 

Mean ± S.D. 

Range 

South chamber 

17.8 ± 0.3 

17.1 -18.8 

18.1 ± 0.3 

17.4 -18.8 

North chamber 1 

17.5 ± 0.4 

16.7 -18.5 

17.9 ± 0.3 

17.4 -18.8 

North chamber 2 

17.3 ±0.3 

16.7 -18.1 

17.6 ± 0.3 

17.1 -18.5 

External 

20.3 ±2.1 

15.3 - 26.4 

18.8 ± 1.4 

15.3 - 22.3 
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Figure 6. Temperature fluctuations in different parts of the cave, compared with 
that at the cave entrance (external) and between summer and autumn. 


appears that many more (c. 30; 
Bridges 1975) were used by M. 
gigas (Table 3). However, of these 
six caves, only four appear to 


support a large colony (between 
20 - 100 individuals). The species 
present is usually C. morio or 
Vespadelus regulus. The cave SH28 
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near Cervantes apparently also 
had a colony in the past 
(Matthews 1985), but current 
occupancy could not be verified 
in the present study. Nullarbor 
records were not compiled in the 
present study. 

DISCUSSION 

Within the 680 km between 
Dongara and Augusta, only five 
caves appear to support a colony 
of bats currently, and only one in 
the Leeuwin - Naturaliste Ridge. 
This colony in Quininup Lake 
Cave is visited regularly by 
authorised cavers and un¬ 
authorised visitors, but still 
persists. We provide some 
circumstantial evidence that 
overall bat occupancy, and roost 
position in the cave might 
change according to a ‘signifi¬ 
cant’ disturbance. The cluster of 
bats normally observed in the 
southern chamber disappeared 
for several months following the 
discovery of large numbers of 
candles and other items, and 
individuals were observed for 
the first time (in this study) in 
parts of the northern chamber. It 
is difficult to determine with 
certainty if movement in the 
cave and cluster size is related to 
disturbance or natural seasonal 
patterns. Regular visitation was a 
confounding factor and the data 
is suggestive of both. Our data is 
limited: the study was short term 
(one year); we chose low impact 
techniques to observe the bats 
and thus were not able to collect 
information on reproduction 


and sex ratio; the cave was visited 
once on most but not all months. 
Therefore, the amount of 
information from the surveys 
limits our conclusions. However, 
it does indicate that the southern 
chamber, while not used 
exclusively, seems to be preferred 
by the bats. This is perhaps 
fortuitous since most high 
quality decorations and other 
interesting features (besides the 
bats) are present in the northern 
chamber, providing the oppor¬ 
tunity for managing the two 
chambers for separate activities 
(caving and conservation). 

None of the bat species that 
occur in the south west caves are 
included in a category of special 
protection under state or federal 
legislation, or in the Department 
of Conservation and Land 
Management’s Priority Fauna List 
(see also Duncan et al 1999). 
However, we argue that the 
occurrence of bat colonies in 
south west caves is a natural 
feature worth preserving, quite 
apart from any consideration of 
the contribution that such 
colonies make to local denies. 
The simple fact that it is unusual 
to find bat colonies in caves in 
this large area increases their 
value. The two main occupying 
species (C. morio and V. regulus) 
probably roost in tree habitats in 
the same areas, although such 
roosts may not be capable of 
supporting the same number of 
individuals (though up to 100 
females of V. regulus are often 
observed in tree roosts, Churchill 
1998). Secondly, several caves are 
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Table 3. Records of bats in caves between the Perth metropolitan area and Dongara, and east to Moora. Further references 
may be found in Matthews ( 1985 ). 
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Enneaba Arramall E 22 M.gigas Subfossil J.W.J Lowry, WASG website 2 

Enneaba Weelawadji E 24 M.gigas, Subfossil skeletal of M. gigas, J.W.J Lowry, WASG website 2 

(Jankara) C.morio , extensive guano, locked, J. Murray pers. comm. 

C.gouldii, 20 unidentified vespertilionid 

V. regulus bats observed March 2003 





Enneaba Weelawadji West E52 M.gigas Subfossil skeletal Matthews 1985 

Enneaba 6 or fewer caves* M.gigas Subfossil guano and skeletal Bridge 1975 

Jurien Gooseberry J1 C.morio Maternity site Matthews 1985 

Jurien Drovers J2 M.gigas, Subfossil skeletal, locked, Matthews 1985 

G morio previously large colony of R. Webb, WASG website 2 
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Western Australian Speleologists Group website: http://wasg.iinet.net.au 

many of the caves mapped by Bridge (1975) were not named by him. We summarised the total numbers for each locality 
from this paper. Some of these might actually appear in table entries from other references. Bridge states that about 30 
caves between Perth and Dongara contained guano and/or skeletal material from M. gigas. 



recognised as maternity sites, 
which further underlines their 
importance. 

Most bat species tend to roost 
either in trees or in caves (or 
analogous man-made structures), 
but not both (ABS 2000a, b). The 
bat species that occur in the 
south west region generally roost 
in trees during the daytime 
(Fullard et at. 1991; Churchill 
1998). C. i norio and V. regulus are 
the only south west WA bats 
that roost in significant numbers 
in both habitats. They occur in 
forest, woodland, mallee and 
shrublands, and roost in a wide 
variety of structures including 
tree hollows, houses, exfoliating 
bark, martin nests, culverts, 
bridges, and caves on the 
Nullarbor in the case of C. morio 
(Churchill 1998). Thus, a third 
consideration when determining 
the value of these occurrences is 
the ecological novelty of 
observing mainly tree-roosting 
bats occupying caves. 

The relatively stable temperature 
recorded in both autumn and 
summer in both chambers of 
Quininup Lake Cave highlights 
the importance of structures as 
roosts. While we were unable to 
collect data on reproduction, it is 
well established that many 
species choose roost micro¬ 
climates with a stable, and often 
relatively high temperature and 
relative humidity during 
parturition and lactation (Kunz 
1982). Females of C. morio 
generally form clusters, while 
males roost alone (Churchill 
1998). We have observed both 


large clusters and individuals 
roosting singly in Quininup 
Lake Cave, but we were unable 
to determine the sex of bats 
without their capture. 

Interestingly, seven caves of the 
total compiled in Tables 2 and 3 
had pothole type entrances. 
Generally, but not exclusively, 
bats are observed in structures 
with classic tunnel type 
entrances (K.N. Armstrong pers. 
obs.). All of those that currently 
contain vespertilionid bat 
colonies have cave type 
entrances. Many of the caves 
with evidence of M. gigas had 
pothole entrances, suggesting 
that this species is not limited by 
such a structure (this observation 
was also made by KNA at 
Nullagine). If pothole entrances 
limit occupancy by other species, 
this would be one factor that 
explains the absence of bats in 
caves with large subterranean 
spaces and supposedly suitable 
microclimates for roosting. 

It is beyond the scope of the 
present study to discuss 
management issues in depth, 
however we provide the follow¬ 
ing recommendations for serious 
consideration and budget allo¬ 
cation by the land managers: 

Quininup Lake Cave: 

• Prohibit entry to the southern 
chamber by all visitors-, 

• Reduce the number of permits, 
and limit group sizes; 

• Removal or relocation of the 
car park; 

• Increased ranger visition and 
additional signage (i.e. 
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increased presence by the land 
manager); 

• Prosecution of illegal entrants 
(through a test case); 

• Monitor visitation in the 
southern chamber with light¬ 
detecting dataloggers to 
determine if visitation has 
decreased, and review manage¬ 
ment strategies accordingly; 

• Consider the addition of an 
appropriately designed and 
installed gate over the main 
entrance of the south chamber. 
Specialist advice would need to 
be sought, and a modest budget 
allocated by the land manager. 
This is considered to be a last 
resort in the event that the 
other strategies above are not 
sufficiently effective. 

Perth - Dongara region: 

• Remove or modify 
inappropriate gates on Drovers 
and Yanchep Caves; 

• Reduce the number of permits, 
and limit group sizes to caves 
with significant colonies of 
bats (Brown Bone Cave SH17, 
Stockyard Cave E3, Weelawadji 
E24, Gooseberry Jl); 

• Identify all bat species utilising 
the caves. Specialists would 
need to be consulted; 

• Ask authorised cavers to report 
back on approximate colony 
size, information to be 
compiled by the land manager; 

• Provide information regarding 
appropriate behaviour near bat 
colonies to authorised cavers 
entering the four caves SH17, 
E3, E24 and Jl; 


• Investigate cave SH28 for bat 
colony occurrence; 

• Compile further information 
for future management 
consideration. 

We recognise that the present 
study has probably missed some 
information on bat occurrence 
in the south west caves. 
However, we also recognise that 
of the dozens of caves between 
Augusta and Dongara, only a 
minimum of five are currently 
known to support bat colonies of 
significant size, and the discovery 
of more is unlikely. This study 
represents a foundation for the 
compilation of further inform¬ 
ation and design of bona fide 
scientific study. 
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FROM FIELD AND STUDY 


James Drummond and the Black 
Kangaroo Paw - James 
Drummond proposed the name 
A nigozanthos M olloyiae for the 
Black Kangaroo Paw in a letter he 
sent to the editor of the Inquirer 
in June 1843. The letter was not 
published and the species was 
first named by W.J. Hooker in 
1847 in the Botanical Magazine (pg 
73: t. 4291) as Anigozanthos 
fuliginosus Hook. 

A new genus and species were 
named by Drummond and 
Harvey in Hooker's ). Bot. Kew 
Gard. M isc. 7:57 in 1855 as 
M acropidia fumosa J.L Drumm. ex 
Harvey. The decision to do this 
jointly must have arisen from 
Harvey's visit to Perth in April 
1854 when he spent a few days in 
the field with James Drummond. 
By this time Drummond may 
have become convinced that the 
species was best placed in a new 
sister genus to Anigozanthos. 

Druce subsequently recognised 
that the earlier (1847) specific 
epithet had priority so made the 
formal combination into 
M acropidia in the Bot . Soc. Exch. 
Club Brit. Isles 1916: 634 in 1917 as 
M acropidia fuliginosa (Hook.) 
Druce. 

This species grows abundantly in 
the Hill River area and it has 
been generally assumed that this 
area was the type locality. That 
this was the likely type locality 
was not considered correct by 
Hopper (Flora of Australia 45:126, 
1987) who cites the type locality 


as "near Moore River, W.A., 1843, 
Johnston Drummond; holo: K, 
iso:BM, both n.v., fide D. Geerinck, 
Bull. Jard. Bot. Etat 40:275 (1970)". 
This means that at least since 
1970, systematic botanists have 
been clear that the type 
specimen of M acropidia fuliginosa 
was labelled as collected by 
Johnston Drummond from "near 
Moore River”. 

1 too had my doubts that the Hill 
River was the original collection 
locality since James Drummond 
did not collect there until 1850. 
The plant was collected for him 
by his son Johnston who 
shepherded the family's flock 
near New Norcia and was never 
as far away as Hill River. He was 
speared in the Moore River area 
in July 1845. 

Since publishing The Drummonds 
of Hawthornden the exact place 
where Johnston was killed has 
come to hand, at Yarrawindah, a 
tributary brook which flows into 
the Moore River near New 
Norcia. In 1961 1 found Black 
Kangaroo Paws growing in open 
forest near Yarrawindah Brook 
and believe that Johnston 
collected it there. Unfortunately 
that land has since been cleared. 

The species today has been 
collected as far south as the hills 
just to the east of Muchea, and is 
also known from lateritic hills 
east of Gingin (Hopper 1987 Flora 
of Australia; Hopper 1993 
Kangaroo Paws and Cats paws: a 
Natural History and Field Guide). 
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Whether Johnston Drummond 
could have collected the type 
specimen at these more southerly 
localities remains conjecture. 
However it is unlikely because 
such localities were well 
removed from routes between 
Toodyay and the Moore River in 
the 1840s. 

James Drummond wrote that it 
was a true flower of mourning - 
as a tribute to Mrs Molloy’s death 
in 1842. The death of Johnston 
Drummond, the collector of the 
plant, would have given it 
deeper significance when his 
father mourned his death in 
1845. 

I would like to thank Steve 
Hopper for advice on references 
and distribution of Macropidia 
fuliginosa and John Dell for 
assistance in preparing this 
manuscript. 

- RICA ERICKSON, Unit 462 The 
Close, 118 Monash Ave., Nedlands. 
6009. 


A Record of a Blind Snake, 
Ramphotyphlops pinguis on the 
Swan Coastal Plain, Perth, 
Western Australia - The endemic 
Western Australian blind snake 
Ramphotyphlops pinguis (Waite 
1897) is one of three species 
recorded from the Perth region, 
and is considered absent from 
the Swan Coastal Plain (Bush et 
al 1995). Storr et al (2002) also 
notes that all records are from 
localities on the raised plateau, 
reflecting a preference for 
heavier soils and How and Dell 
(1993) also state that R. pinguis is 


one of four snakes known from 
the greater Perth metropolitan 
area which is either totally or 
principally restricted to the 
Darling Scarp or Plateau. 

On 11 February 2004 at 2135 hr, I 
collected an active blind snake 
on the Old Yanchep Road at 
Carabooda 3r34’03"S 115°42’4rE, 
approximately 45 kilometres 
north of Perth. The air 
temperature was estimated to be 
between 19-21°C with a slight 
wind. The yellowish soil at the 
collection site is indicative of the 
Spearwood Dune system, and 
supported a mixed Banksia 
attenuata woodland with 
emergent Banksia grandis over 
Dryandra sessilis, Xanthorrhoea 
preissii and Hakea sp. Considering 
the location on the Swan Coastal 
Plain, I expected the blind snake 
to be R. australis, which is 
commonly found throughout 
the Perth region (pers. obs.). 

Upon closer examination in the 
hand, 1 noticed the blind snake 
had a stout body, dark body 
colouration and a slightly 
angular snout that are diagnostic 
characters for R. pinguis (Storr et 
al 2002). 1 collected and lodged 
this specimen (R125664) at the 
WA Museum, where its 
identification was determined to 
be an adult male R. pinguis 
(snout-vent length: 276mm, tail 
length: 13mm, weight: 17.2g). 
Geographical proximity to the 
nearest Western Australian 
Museum records of R. pinguis on 
the coastal plain include 
specimens from Forrestfield 
(R82627), Kalamunda (R29754) 
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and Darlington (R11326) which 
support the preference this 
species has for heavier soils. 
Recent surveys conducted on the 
Swan Coastal Plain and the 
Darling Plateau and Scarp did 
not record R. pinguis (How and 
Dell, 1994, 2000). The collection 
of R■ pinguis on the Swan Coastal 
Plain represents an interesting 
distributional record in light of 
the available herpetofauna 
survey information and 
highlights the fact that our 
knowledge of the fossorial 
herpetofauna of even the ‘well 
collected’ parts of Australia is far 
from complete. It is also 
interesting to note that similar to 
R. pinguis, the gecko Diplodactylus 
polyophthalmus and skin k 
Ctenotus labillardieri that are more 
commonly found on the Darling 
Plateau and Scarp have outlying 
populations on the Swan Coastal 
Plain. 
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A range extension for Lerista 
lineopunctulata and a second 
record of Lerista lineata, near 
Yalgorup, Western Australia - In 
the vicinity of Yalgorup 
National Park (near Lake Clifton) 
we captured a specimen of a 
skink, identified as Lerista 
lineopunctulata, on 19 December 
2002. The single individual was 
captured in a stand of the coastal 
mallee Eucalyptus argutifolia 
(32°47'40'S, 115°38'53‘E) situated 
partially upslope on a limestone 
outcrop in a coastal dune system. 
The locality was characterised by 
sandy soil with light leaf litter 
and occasional limestone 
outcroppings. The snout-vent 
length and total length of the 
captured individual were 78 mm 
and 142 mm, respectively. 

The specimen was lodged with 
Mr Brad Maryan of the WA 


59 


Museum (accession number 
R112853) and the identification 
confirmed as the south-west 
endemic skink Lerista 
lineopunctulata. A search of the 
WA Museum database indicated 
that this was a range extension 
for this species of approximately 
120 km. The previous most 
sourhterly records of L. 
lineopunctulata are from the 
western suburbs of Perth, 
including Mosman Park, Bold 
Park, City Beach and Mount 
Claremont with two locality 
records south of the Swan River 
at Victoria Park and Como. 

The fact that this species was 
previously overlooked in this 
area may be due to the paucity of 
fauna surveys in the region. The 
species may be present wherever 
suitable habitat occurs on the 
west coast from Perth to 
Bunbury, or the Yalgorup 
population may be isolated. 
Further studies are required to 
determine the distribution of L. 
lineopunctulata in this region. 

At the same locality, a single 
skink identified as Lerista lineata 
(confirmed by Brad Maryan) was 
also captured. This species is 
endemic to WA (Storr et ai, 1999) 
and this find represents the 
second record for the Yalgorup 
region, where it was previously 
found by Youngson and Harold 
(1989). This species has an 


apparently disjunct distribution, 
being abundant from Perth to 
Mandurah and possibly 
continuous to Yalgorup, but 
with outlying records at 
Busselton and Shark Bay (Storr et 
al., 1999). 

The records of both species at 
Yalgorup indicate that there are 
significant gaps in even the most 
basic information on the 
distribution of common reptiles 
in the most intensely developed 
part of Western Australia. 

Our thanks are due to Brad 
Maryan from the WA Museum 
for his assistance in identifying 
specimens and providing further 
information on the species. 
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